CAMBRIAN FAUNAS OF CHINA. 



By Charles D. Walcott, 

Curator, Di vision of Stratiijrnphir Palconfoloyn. 



INTRODUCTION. 



The presence of C\unl>rian fossils in China was first annouiuTcl l)v 
Baron Richthof(‘n in ISS3.^^ 

Tile material o-ithered by him was studied by Dr. F. Kayser, to 
whom the brachiopods were intiusted. and lyv Doctor Dames, who 
described the trilobites. 

Doctoi* Kayscr^ descrilied and named the following brachiopods: 

Orth is linnarssoni 

Lini/nleHa sp. 

L. ‘ .!>. 

Of the above we have identified from the collections of the Carnegie 
Institution of Washington Fxpeditioii to China Ort/i/s \ /frrt(/rf/(/\s\ 
! hu}<n\ssohi , 

Doctor Dailies^’ descrilx'd and named the following trilobites: 



Agnost ns rh inensis. 
Porgjtggr rirlithofni i. 
Anomocare latilinibatnin. 
Anomorare majns. 
Anoinocare minus. 
Anomorare nanum. 
Anomorare jikninm. 
Anom oca re s 1 1 hcostatn m . 
Conocephalites freq urns. 



Co norcphalites < I nadri reps. 

Conorrplnditrs snlnpiadratas. 

Conorrpind ite.s (fijnis. 

1 j iosfraens nn 'g* darns. 

L i ostrarns (alia gen s is. 

? Liosfrarns. 

? Liosfrarus. 

2 Pygidia, genus and s})ecies niid<'tiT- 
inine<f. 



Of the above we have identified from the collections of the Carnegie 
Institution of Washington Expedition to CTina: 

Agnosias rh inensis. Aimnnorare hddimhatam. 

Dorgpgge rirhthofeni. A)a)morarr min as. 

Conorejdia/ites IPtipdiojiarial frrquens. Ptgrhoparia {Liostraras) megaJaras. 



China, Kiditliofen, IV. Idem, ()p. :»4-8h. <^‘Ideni, j»p. 2 - 32 . 
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Doctor Dumos coiiipiirod the Ciiinbrijin trilohitcs with those of 
Kiii-ope, Americju niul India, and concluded that the trilobitic fauna 
of Sai-ina-ki and Talin^- were about the a^e of the Scandinavian 
Andrarum limestone and tlie Potsdam ^rou]) of North America. He 
did not find any Chinese species that could be identihed with those of 
Scandinavia and America; but the y^eneral appearance of the fauna 
as a whole was so similar that he said that theii' eipial a^e ma}^ be 
considered proven. 

He fmdher states that the ag-e of the rocks containing Donjpygt 
rivldliofen'i from Wu lo-pu is probably tlie same as that of the 
Qiu'bec group, basing this upon <*oinparisons with species from Utah, 
which he referred to tlie genus Dorypyged 

The colh‘ctions made by the C-arnegie Institution of Washington 
Expialition prove that Doryj>yge richihofeni occurs in the central 
jiortion of the Chang llsia formation and is of ^liddle Camlirian 
age. Baron Richthofen's means of comparison were with the fauna 
referred to the Quebec group, which was at that time supposed to be 
of Lower Silurian (Ordovician) age. 

In M. BergeroiC' described the follo’ving Cambrian fossils from 
some shaly limestones collected in the province of Shangtung, China: 



A(jun!itus doHi'iUel. Arthrioorejdudnsi ('hanveanl. 

Olnuddeti lehlanci. DiceUnccphalm^ ? slnnisis. 

I hr pa HU ra prememdi. Cidijmmmc ? fihteusts. 

Of th(‘ al)ov(‘ we have identitied the following from the Ku San shale 
of the section made )iy Mr. Blackwelder: 

( )leiioidcn Iddanci. 

Dirp<uwni j>roncsndi. 

Cidunwiene ? [/An/u’.sr//^/] shiensh. 

From the Cambrian formations of Silieria, Dr. F. SchmidU* described 
the following fossils: 

A gnndusi czehino trsld L 
Anomocair p<( irlmrshii; 

L lost mem mandeli. 

This fauna was subsequently reviewed by Edward von Toll/^ who 
added the following: 



(hnfarritfs prlmovdialia Born. 
Archii'oci/athuii <i(‘utus Born. 
Arrhirory(dhus (tdiineus Born. 
Avrlavocyathus }>atuhis Born. 

A rch.rocyathiis jn'od'urjokoiri von Toll. 
Airhivocyidhufi sddricus von Toll. 
Arcliirocyidhas ijlzkii von Toll. 



Cosrhiocyathus rorhicula Born. 
Coscinoryatlnis dicnithns Born. 
Coi^cinocycdhas adathus Born. 
(\fSciaocy(dhn.'f campamda Born. 
CoscivocyaUwfi vesica Born. 
Coscinocyathus elonyatiis Born. 
Coscinocyathus inryalaris von Toll. 



^'Cliina, Riohthofen, IV, pp. 81-3o. 

^^Bnll. de la Sociote (lool. de Fraiioe, ser., XXVII, ]>. 499. 

^ Bull, de I’Acad. Imp. des Seienees de St.-Petensl)., I8St), XII, p. 407. 
d Mem. de I’Aead. Imp. den Seieiices de Sf.-Betersb., 8th Fer., ATII, Xo. 10. 
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C(jiicbvtnj((thn,^ (j\ canceUatus linrii. 
S}>iro(u/athui^, species iin(ieteriiiiiie<L 
Jlhah<Joci/((t}u(s (:!ihirirus von Toll. 
Pndopharetm, species iiinletern lined. 
llf’hn inthoidldwites sp. 

Kutnrgiim cbujidatn Bill. 

Oholella chromatlrn Bill. 

IlgoliiJirs, species undetermined. 
MicroiUsciffi lenaieuii von Toll. 



MIrrudiscns kochl von Toll. 
JFirrodl.^CKS, siiecies nndeterniined. 
^ifjNOstus i^rJwiidii von Toll. 

/ Olntfllufi, species undetermined. 
DonjpUgr datshoirxkit ^Schinidt. 
PtgchoparUi. czekanotrski von Toll. 
Plgchoparia megUtzkyi von Toll. 
f Solenopleunt liihhdca Schmidt. 
Batkgnnscus liOiveW Walcott. 



In the autumn of IhOB the Carneo’ie Institution of ^Vashinoton sent 
an expedition to China under the direction of Mr. Bailey Willis, with 
i\Ii’. Idiot BlaclvAveldei' as assistant in stratioraphic ox^oloo-y. One of 
tlie ol)je<‘ts of the ex])edition was to obtain dataof tiie Caiubi-ian foi'ina- 
tions and c‘ontaiiu‘d faunas for the pui’])os(‘ of comparison, and cor- 
relation, if practicable, with the North American sections and faunas. 
]\Ir. Willis deh‘i»’ated to Mi*. Blackwelder the study of the sections and 
very largely the collecting of the fossils. I( was iindei'stood that the 
collections of Cambrian fossils sliould be studied by J\lr. Walcott and 
the stratigraphic sections elaborated by Mr. Blackwelder. 

A considerable (piantity of matiu'ial was collected and received in 
AVashington in the fall of IhUT. The preparation of the specimens 
fill* labeling was given to All*. IIeni*y Oickhaiit, Avith instructions to 
work them u}) carefully and s(‘cure every species [)ossible from th(‘ 
mass of fragments of trilol)ites, brachiopods, etc,, of which iu‘arly 
all the specimens of rock are composed. The material when thus 
prepared AAas laliided w ith locality and formation numbers and taken 
in hand l)v Aliss Elvira AVood, wdio separated the species and scdected 
and indicated specimens for illustration. I tirst studied th(‘ lirachiopods 
in connection w ith my systematic study of the Cambrian bra(*hiopoda, 
and published descriptions of 23 species in 11)05." Air. AVillis and Atr. 
Blackw elder informed me that they would like, in eluly, 1005, a list of 
all the species in the collections in order to use them in the correlation 
of the various sections and the discussion of the stratigraphic geology. 
To meet this request, I made a preliminary stud}" of the fauna, aiul 
now^ publish it in advance of the illustrated rei)Oi*t, which w ill not be 
ready to go to the printei* before the spring of lOOO. Alanv draAvings 
have been prepared, bnt it Avill require seA^ei*al months to complet(‘ 
them. 

In this preliminarA^ study a number of free cheeks and pygidia of 
trilobit(‘s have been passed over, as the time available before I goto 
the held is not sulhcient for the extended examinations and compari- 
sons needed for a hnal paper. 

The large fauna discovered in the reconnaissance mad(‘ by Alessrs. 
AA^illis and Blackw^elder is an indication of the richness of the Cam- 
brian faunas of eastern Asia, and of the great results that may be 

«Proc. U. S. Nat, Mas., XXVIII, 1905, ]>p. ‘227-337. 
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expected when systeiiuitie, thorouo-li (exploration niid colleetino’ is 
undertaken. The followino- is a synopsis of the fauna as now known: 



Name. 



(ieiiera. Spceios. 



Protozoa 

Pori fora 

Hraeliiopoda 
(Gastropoda . . 
PIero])oda . . . 
Ceplialnpoda 

Trilobita 

O.stracoda ... 

Total . . 



1 

13 

4 

i 

25 

1 



18 



29 

8 

8 

118 

G 



172 



ASSOCIATION OF GENERA AND SPECIES. 



In order that the student may be saved the labor of makino- lists of 
the species from the various localities, the following lists are inserted. 
The species given in each list do not all occur in the same layer of 
rock, but they are from the same batul of la}Trs. The number of 
layers and their thickness will be given in Mr. Blackwekler\s ri'port 
on the detailed sections. The stratigraphic range is limited so as to 
avoid the commingling of faunas from distinct faunal zones. 

The Hue between the Middle and Upper Cambrian faunas is placed 
at the top of the Ku San shale. The fauna of tlie Ku San shale includes 
species of DiuncseUa, Dorifpygi\ and genera that are typical of the 
Middle Cambrian fauna, while the fauna of the Chao ]\Ii Tieii lime- 
stone, above the Ku San shale, is more nearly related to that of the 
tapper Caml)rian of North America and northwestern Europe. 

The line of the Lower Cambrian is placed at the top of the Man To 
formation, as the predominant trilobite, ludUcJna, is more closely 
related to OleneUus than to the trilobites of the ^liddle Cambrian 
fauna. 



Ppl>c‘r Cambrian 



Cliao Mi Tien formation. 



'BmeliioiMxla; 

Cranidla ff sp. 

Ohohis maliualis, O. sp. 

O. {LhigulcUa) damrai. 

S)/nlrophia orirntaiis. S'. 

J^lcdorthis dor is, P. kags< ri, P. linuarssoui, P. 
pagoda. 

liillingsella pumpdlgi. 

UastroiK)da; 

Sonidla, species undetermined. 

St ra paroU iua ei rrc. 

Plaiyreras dylia, P. pagoda. 

Stcnothrra, species undetermined. 

Pteropoda: 

II got itftrs da ph ii is. 

Orthothrca cyrene, 0., species undetermined 
Cephalopoda: 

Cyrioceras Cambria. 

Trilobita; 

AgnosUis ch inrnsis. 

Anomocai’r bn'gioiii, A. bianos. 

Anomocar<lla bauds, A. carme. 

Menace phalus (?) depressus. 
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Upper Cumbrian Chao Mi Tien formation 


Trilobita— (^oiUinned. 

Paijodiahia, P.dolon, P. P. viacnlo. 

Ptrroccph alu a b mi r is, 

Ptychnsjiis ara»nis, P. earns, P.cadnins, P rnf- 
chas, P. cnllisfo, P. rahirr, P. eniiipr, P. cfta. 
P. sp. 

Pi IfchoiHiria {f) hatia, P. ilrynpr. 

P. { Proanipyx) harm. 

Solnwplnira hclns. S. ftenn . 

Pikfiocrpbalus {f) haiifto, I). (.’) hri-jt. 

Illienurus canrns, I. rercs, I. dictys. 
rBra(diiopoda: 

oholus ( ]l'es/(f//ia) blarktecldcn. 

Dicfflnnms parvus. 

AcruUifle mintda. 

Gastroi)oda: 

StraparoUinn, s^[»eeies undetermined. 

Triloldta: 


Middle Cambrian Kn San formatitm 


Agnosias riiiai nsis, J. kusannisis. 

Rrdiirhia Jina/is, li. speeies undetermine<l. 
OlcHoidcs {?) cilix. 

Ponjpgge Ichlanri. 

Damrsiila chitnir, I), sinensis. 

I >rrpa a u ra p rnn esn il i. 

Pfi/rhoparin {?) broinus, P. r<us, P. inns. 

^ Sfaingiangia spiui/rra. 

^Foraminifera: Hbthigerina (:^) niantoinsis. 

»ri fera : Pnflnsptnigia rldoris. 

Braehiopoda: 

Obolas mini}niis, (>. ohsrants, (*. sfa nsiensis. 

O. (Uiigu/ei/a) rfiinaisis, n. (/..) danu.A. 

O. { fdngidf pis) rms. 

O. ( ]rr.s'/r>aoO hlarka'f /d( ri. 

Mirvouteim Jabradoviea nriniiidis, M. ptunuda 
ttphirensis. ' 

PinUonms parnis. 

Arrolhrle nialtfa ivi rrgx, d. rams. 

Arrotrrfa liani, A. p<irifirn, A. s/tangi u/ige)isis. 
Of)ohlUi asiaiira. 

Pl< riorthis lit! lotrssoni. 

BiUingsilla piimpdlgi (?). 

(bistrojioda: 

Srenrila rloUat. 


Middle Cambrian Chanj? Ilsia formation 


Plnlga ms ehmnas. 

Sti /iot/ura {■/) rlnrins. S', riigosa orindalis. 

Pteropoda: 

Jlt/o/ii/trs e nitric. 

Ortladfara rgrenc dr gas, O. daidis, O. dtlphiis, 
(). don's. 

Trilobita: 

Agnosias rhinrnsis, .1. kusanensis. 

Mirrodisrns ori< nlalis. 

J)ori/]tgffC bisjtinosa, J). richiho/eni. 

Donjpiigella a/asior, I>. (dcon, I>. igpiralis. 

DameseUa bellagraiinlaia IK itlackua Ideii, I>. 
brrvirandaia. 

Agranbis aitaris, d. abroia, A. aealfr, A. agnatr, 
A. dirr(\ A. divi, .1. dtthm, d. dnjas. 

Anomorarr alcinoc, .1. itision, d. (f) bates, A. 
daidis, A. liannns, A. decelus, A.laidiinbaiam, 
..t, minus, A. taiian, d. tnnenas. 

Anoinoc.areUa atbion, d. (f) bura, A. rhinnisis. 

Arionelfus agonins, ..I. ajax, A. alala. 

Menocf jtkalns accrins, M. avis, M. ndnieia, M. 
(ulrasiia, M. agave, M. brienus, Jf. species 
iimietermined.' 

Plerocejdialns asiaiiea. 

' Ptijeliaspis acanius, P. sp. 
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Middle Cambrian Chang Ilsia formation 



Lower Cambrian Man To formation, 



l*re-Cambrian Tai Shan Complex. 



rTrilobi ta— Continue<l . 

Piychoparhi freqiirns, P. tdlus, P. fairs, P. ti- 
tiaua, P. iheano, P. talus. 

P. { Liostraais) ma/aluras, P. (L.) tfiraso, P. 
(jL. ) tiuriis, P. {L.) troy us, P. (L. ) tntia. 

J\ {Proautyijj-) sp. 

,Solai(fp/ntra abderus, S. (irnnt/itt, S. acidalia, 
*S. ayito. 

Cnpicrphahis damia, (\ m-ayiius. 

PoUchomrtopus dlreste, ]). dcois, IK derccin, D. 
direr. 

Ostraenda: 

Pradoria brrgcroni, B. enyo, B. cris, B.frngilis, 
B. sterropr, B. icoodi, 

Brachio]>oda: 

Oboldla asiatica. 

Billimjsilla jiumpellt/i (f), B. ricldhofcni. 
Gastropoda: Sb noth'ra rnyosa rhinaisis. 
Pteropoda; Jlyolithes drlin. 

Trilolnta: 

Rrdlidda diinensis, R. nobilis. 

Ptydioparia adis, P. coiistrida, P. yramilosa, 
P. iuipar var., I\ niatdoensis. 



Table Snowixct (Ieologk’ and (}eo(;rapihc Distributiox of the Facxa. 





Horizon.s. 






Localities. 










Cambrian. 


i'i 
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1 

K 
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1 
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1 


1 


1 


1 
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1 
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L 


M. 1 


u. 


i 
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'A 


1 


$ 


1 
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•i- 

X 


FOKAMIxNTFERA. 


















i 

i 




dlobiyrrina mnutoaisis, new spe- 
cies 








X 
















FOKIFERA. 






















Protosponyiu ddoris, new sitecies. 






















i 

HRArillOPODA. 






















Obolns 'nndinalis Hall 
















X 






viiiiinnis Walcott 






X 














obsrurus Walcott 
















sftntsiatsis Walcott 












X 




X 








spe<‘ics nndetermined 






















Obolns (Unyiitrlla) diinensis 
Walcott 
























Obolns {Linyn.lrlla) danirsi Wal- 
cott 






















Obolns {Linynh pis) f j'os M’alcott . 




X 




X 














Ot)olns (Wrstonio) blitrkin Ida’i 
Walcott 










' 






(?) 






Pin llotnns piirrns Wah'ott 
















Mioronirtm labradorica orindolis 
\Valcott 


















i 


Mirronidra pannnla ophinnsis I 

Walcott ' 




















Acrothde vwtthi ivi rry.c, new va- ' 

rieiv 


X 




X 














ininnta Walcott 


X 




X 












rams Walcott 






(?) 






X 




Arrotrda litini Walcott 


X 






>; 










otU'itira. Wnleott 


X 

X 




X 






i 






shmiytu nyrnsis W’alc< d t 
Oranillaff 






X 








X 










X 












X 






Oholdht n.sintiro ^\’}llcoff 


X 






X 


X 











nvuninHsi Wnlpntt 


X 


X 










X 






orUiia, new .><pecies..J 


X 












X 
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Table SiiowiNt; (iEoLodic and C1eo(;uapiik' Dlstribitiox of the Fatna — ContM. 



IlorizotiH. 



Localities. 



L. M. U. 



3 

r 



$ 



I 

I 



I- 

s 

3 



•2 •= 



5 

a 



BKACHIOPOD.A.— continued. 

I‘lcctortliis Uorix \\a\L‘oii 

i Walcott < 

Walcott x 

j>«(/oc/a Walcott 

species undetermined 

lUllui(isrUa pami>dliiiy^''Avon ... (?) • (?) 

Walcott .. - ^ 

GASTROPODA. 



Scendltt clolho, new species 

sfK'cies undeter- j 

mined 

Stm]>nrofliun eircr new species 

species \inde- 

termined 

Pkilyrcnis cltronns, new species 

(iytia, new species 

pagoda, new species 

StaiuU(Cca{f)dHi'iu^, new species 

riigosa ch t nnisis, 

new variety 

rugosa oricnlalis, 

new variety 

species undet<‘r- 
mined 

PTEROPODA. I 

Jlijolithf S cghde, new species 

(laplnik, newsiieeies 

delia, new ‘^pecies < 

OrthoUaua cgnin:, new spc<‘ies 

cyreve dryas, new va- 
riety 

ilaaNs, new species 

delpliu)<, new species 

don's, new .species 

species nn<leterminc<l 

CEPHALOPODA. 

Cgrtocrms caiuhria, new S]K*cies 

TRlLOIilTA. 

Aguostus diinnisis Dames 

kasuiicusis, new species 

Mirrodisrus (jrirntalis,ne\v species 

7iV dli di ki ah i n< a sis, new species . . 

Jiualis, new spc(*ics 

iiobiUs, new species 

species nndetermined . 
si>ecies nndetermined . x 

species undetermined 

nhuoklrs {f) <dli.r, new species 

lUn'ypygt hispiiiosa, new species 

/rWoac/Beri^ 

riddhoji Dames 

Docypygdla alastor, new species 

alaon, n<*w specnes 

iypimlis, new species 

Datncsdla hdlagnundata, new 

sja'cies 

bhtrku'fldrri, new 

species 

hn viraadabt, new 

sjiecics 

cbioHf. new species 

sinensis Berg 






X 




X 





>, 
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Cambrian. 



L. i U. 



TRiLOBiTA— conlinuod. 



]>rrpamira ])rrmesniU Ber^ | x 

ApmnloK (dxu'i.'<, new species 

abrota, new species > 

avdlh , new species j 

aynior, new .species 

(lircc, new species | 

lUvi, new species \ 

ilolon, new .species ‘ 

dryas, new species. 

Aiiomovare ulcinoc, new si»ecies..i 
br/yhni, new species' 
bkinoi<, new species.. i 
biston, new sjjccies. . .[ 
biifrs, new species ... 

(lantis, new species.. 
diuniKs, new species.' 

([(vrliis, new species 
- hililimbatnni Dames..' 

viinus Dames 

tathui, new .species .. 
tr}nn>nt<, new species. 
AuomornrdlH alhiox, new species. 

bn nris, new Species. 
bnrn, new species. . 
rnnin , new species. 
rhhinisis, new spe- 
cies 

Ario/icUu.'i ufioirins, new species.. 

aJaX; new s])C(‘ies 

<ilnla, new species 

M< uo<-epbalHi< nnrins, new species 
aces, new sf>ecies. . .| 
adni(ta, new spe- 

(ACS 

adrnslia, new s|)c- 

cies 

nf/ar( . new species. 
b'dnuis, new spe- 
cies 

(f) d(j)rct^su>i, new 

species 

species undeter- 
mined 

Piujodia bin, new species 

dob)}], new si^eeies 

folos, !iew spe(‘ies 

wnrrdo, new species 

I*trrocrpb<dns aakdica, new spe- 
cies 

basins, new spe- 
cies 

Plyrbns})is aramas, new specie.s. . 

rnrus, new .species 

cadmas, new species.. 
rnbixts, new species.. 
ndlislo, new spcmes.. 
ndycf, new speeies ... 
aimpc, new species... 

erfo, new species 

species undetermined 
si lecics undetermined 
sjiceies undetermined 
Plychopuria arlis, new specie.s... 

{f) hniin, new spe- 
cies 

(?) bromns, new spe- 
cies 

eras, new s{>ecics ... 
constrirla, new spe- 
cies 

dryopt, new species. 



Localities. 




-I X 

X 







X 


















X 








1 

. I 










X 1 






1 
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1 
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X : 
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X 
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>: 








X 


X 


> 




X 












X 






X 1 


X 












X 








X 








X 






X 






X 










X 












X 


X 






X 






X 






X 








X 












1 X 




X ’ 








I X 






X 
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X 












1 ^ 




X 1 








X 

1 X 














X 




X 


X 






1 






^ 1 
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1 






X 










X 
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Table Showing Geologic and Geographic Distribution of the Fauna — O oiitM. 



Horizons. 



Cambrian. 



Localities. 



TRiLoBiTA— continued. 

Pt//rhopavia fmjunis, Dames 

(jrantdosa, new .spe- 
cies 

impar, new species. . 
impar var. ? new 

vaiiety X 

Uyca, new specie.s... 
mavloensis, new spe- 
cies X 

tcllu,% new si)ccies 

(enes, new sJiccieH 

titiann, new species , 
(hcano, new species. 
folits, new species... 
species undeter- 
mined 

Ptychopnria {Lio.draafs) mrya- 

liirits Dames 1.. 

Ptyrhoparla { Lfo.dmciia) Uirnfut, 

new species 

Ptf/rhoparia ( LnWoin/s) 

Tiew specie.s 

Ptip'hoparia {Liof^tnwus) tropus, 

new speei(\s 

Ptyrhopuria {Jdof<fracus) ltd in, 

new species.../. '. . 

Pltjchoparia {Proniupyx) bitrt'n, 

new species 

PI tfchuparia {Proainpi/j') sp 

SlintKjtinipin spinifrrti, new spe- 



cies 



l<olt nopk‘uniah(U'rH,s:, new species 
acatilltti, new’ species 
acidtdia, new’ si>ccies 
apnn, new species 
hflus, new' species 
bcrttr, new’ species 
PikdorephalHs (?) batiho, new’ 
s[»ecie 

Jfikdoccpltalus (?) brizo, new spe- 
cies 

Crcpiccphalus dam /«, new’ si)ccies , 
map tills, new’ spe- 
cies 

PoUdinmrtopus alcfstr, new spe 
cies 

dads, new spe 
cics 

dcrcdo, new’ spe- 
cies 

dirce, new’ spe 

«*ies 

nianuirus canens, new species 
rcrcs, new’ .species 
d ic(t/s, new’ sj >ecies 

OSTRACODA. 

Jiradftria bergeroni, new’ species 
myo, new’ species 
nis, new species. 
fragihs, new’ species. 
sftreopc, new’ specie.s, 
woodi, new' species ,, 
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FORAMINIFERA. 

Genus GLOBIGERINA d’Orbigny. 

GLOBIGERINA (?) M ANTOENSIS, new species. 

A sino-le specimen of what is probably a speeies of Foraminifera 
occurs ill a compact ti’ray limestone. It is elono-ate-oval in shape, 
convex, and divided lono'itiidinally by a narrow furrow into two lobes, 
which ari' marked by more or less irreonlarly arranged and not very 
d(‘cp depressions at right angl(\s to the central furrow. 

ForumtJoii (oxl localitif . — ^Middle Cambrian, upper portion of Man 
To shale formation; d.2 miles southwest of Yen Chnang, Ilsin Tai, 
Shangtiing, China. 

CV)ll('ct(‘d by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

PORIFERA. 

PROTOSPONGIA Salter. 

PROTOSPONGIA CHLORIS, new species. 

Of this species only the large primary spicuhe are known. The 
skeleton is not preserved. The silicious spicules vary in size, l)ut they 
all appear to l)e four-rayed. The rays are slender, extending out usu- 
ally at right angles to each othei' from the center, but in some speci- 
mens one or more of the rays is occasional!}^ slightly diverted from 
tlie right angle; they slope slightly downward fi‘oiii the center to their 
(extremities, which gives a low pyramidal form to the spicule; thei*e is 
no trace of a central, downwai’d-pointing rayon the under side. Eacli 
ray has a rounded angle on its upper side; it is slightly angular at the 
si(l(es and subangnlar on the lower side. In many examples the narrow 
roundcHl ridge of the up[)er side is exfoliated, leaving a V-shaped 
groove lengthwise of the ray; the grooves from tlie four rays unite at 
the ('(niter. 

As a result of tlie (‘xfoliation of the upper side of the ray there 
app('ar to lie three forms of spicules: Fii'st, the eoniplete spicule, as 
above described; second, a very sleiuhn- spicule with the rays rouiKhnl 
on (he upper side and angular on tlie lower side; and, third, a spicule 
having a V-shaped groove on the upper side of tin* i*ays. 

The siiiciilos above (les(‘ri})(‘d r('S(nnble in general form those of Pro- 
fosj)un<jJ(( fvnrsfrata they dilfer in the absence of the central 

ray and the exfoliation of tln^ upper side of the ray. 

<(H(J Middle Cambrian, central portion of 

Chang ITsia formation, in (‘onipact gray limestone; at Yen Chnang 
and 2 mil(\s south and inihxs southwest of Yen Chnang, Hsin Tai, 
Shangtiing, China. 

Colhated liy Eliot 1 )laekw(ddoi*, of the Carnegie Institution of 
Washington Expedilion to China. 
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BRACHIOPODA. 

Genus ACROTHELE Einnarsson. 

ACROTHELE MATTHEWI ERYX, new variety. 

In form, convexity, iiiul size the ventral valve of th(^ only specimen 
representing* this variety is very similar to the typical forms of 
Acrotlide matfhnri. The shell is partially exfoliated, and shows th(' 
(‘ast of the boss as a small oval pit alioiit the pedicle opening* and two 
nari‘ow vascular sinuses that (extend from a point nearly hack of the 
pit, forward and a little outward, about one-thii*d the leno-th of the 
valve. 

The shell is built up of sevei‘al layers of lamelhe that are smooth and 
shiny on the intcu’ior, exce]d where slio-htly rono’hened by slight vas- 
(‘ular marking.s and obscure radiating striie; th(‘ outer surfa(‘e is (hdl 
and markc'd l)y concentric* striie and lines of growth and lumKU’ous 
line, iriTgular, often anastomosing, eh'vatcd lines that give the surface 
a rough app(‘arance. 

The valv(' is nearly circular, Avith a diameter of b nun. If this shidl 
wei*e associated with Acrnth< J<‘ mafthetri in the ^Middle* (^ambrian ro(*ks 
of N(‘W Brunswick, 1 should not h(\sitate to identify it with that 
species. In tlu' absence of a series of s})(‘cimens and specimens of 
the dorsal valve, it is not certain that it is identical with Acmth<h 
waff/utrl. On tins account tlu‘ vai*i(‘tal name isgivem it. 

Fornuition iuid — Aliddl(‘ C/anilirian, c(‘ntral ])ortion of 

Chang llsia formation; o mil(‘s southwest of Yen Chuang, llsin Tai, 
Shangtung, China. 

Collected ])V Eliot Blackweider, of the (Yrnegie Institution of 
Washington Expedition to Cliina. 

Genus SYNTROPHIA Hall and Clarke. 

SYNTROPHIA ORTHIA, new species. 

General form ii*i*t‘g*ularly oval, with the ventral view ol>tusely angu- 
lar toward tlieapivx; rounded, ))iconvex, with a deep mesial sinus at 
the venti*al valve and a sti'ong median fold on tlu‘ anterior half of the 
dorsal valve. 

Surface smooth with the exception of a few conccnti*i(* ,strije and 
lines of growth. 

The ventral valve has a strong median sinus that occupies about one- 
third of the width of the valve at the antm’ior maigin and i)rojects for- 
Avard to lit into th(‘ sinus in the front of the margin of the doi*sal a alve; 
the sides of the nuKlian sinus arc elevated, and Avith the downward 
curving lateral slopes form a sti'ong, rounded ridge on each side of the 
sinus; none of the* specimens in the collection show the area, but from 
the pi'otile of the valve it must have l)een of moderate height with a 
rather sharp apex cm*A'ing over it. 
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Dorsal valve with a niinntc apex from whi'eh a narrow, slightly 
clevelo[)cd median fold extends out to about the center of the shell, 
where it becomes elevated and projects foi'ward to the front margin; 
the remaining poi’tions of the surface are uniformly convex, sloping 
away from the median fold to the margins of the valve. 

Notliing is known of the interior of eithei- valve. 

Oh^irratio)hs . — In general form this species resembles 
primonHaJis of the St. Croix sandstone of Wisconsin. It ditfers in 
its more i*ounded irregidarly oval form and the very large median 
sinus of the ventral valve. 

Formation and loadity . — Upper Caml)rian. Central portion of Chao 
iMi Tien limestone. Pagoda Hill, 1 mile southwest of Tai An Fu, and at 
a somewhat lower hoi’izon two-thirds of a mile west of Tai An Fu, 
Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

GASTROPODA. 

Genus SCENELLA Billings. 

SCENELLA CLOTHO, new species. 

Shell small, moderattdv convex; apex' elongat(‘, slightlv eccentric, 
elevated; apei ture irregularly oval; a narrow carina (vxtends from the 
apex down to the broachu’ end, and .several obscui*e cariiue radiate from 
the apex toward the margin. 

Surface marked by line concentric stria* and very tine radiating 
sti*ia*. 

The type specimen has a length of 4.2.^ mm.; greatest width 3 mm.; 
elevation of a[)cx about 1..5 mm. 

This species is clearly distinguished by the broad, elliptical, or sub- 
ovate form of its aperture and elongateal apex; the latter feature is 
determined from the interior of the shell, which indicates that the 
apex was situated somewhat nearer the narrower end of the aperture; 
this feature suggests that if there were perfect specimens representing 
the species, it might be found to l)e more nearly related to some forms 
of Sfrnotheca than to Stu ncUa, 

Formation and locality. Middle Cambrian, upper ])ortion of Chang 
llsia formation, 1 mile east of CMiang llsia, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

SCENELLA, species undetermined. 

This species is represented by a cast of the interior of a small, 
patelloid shell, with an oval aperture measuring 2 by 3 mm. and 

laoc. V. S. Nat. Mas., XXVIll, 1905, ]>. 292. 
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having' a .sliglitly eccentric elevated apex. Jt does not appear to he 
identical with Scefir/Zn rJotIu>^ of tlu' Chang Ilsia foi*mation, as the 
apex is more eccentric and there is no evidence of any carina?. 

Formation and locatitij. — l^[)per Cambrian, lower portion of C'hao 
Mi Tien formation; Pagoda Hill, 1 mile west southwest of Tai An Kn, 
Shangtung, China. 

Collected ]>y Eliot Bhu'kwelder, of the Carnegi(‘ Institution of 
Washington Expedition to China. 

Genus STRAPAROLLINA Billings. 

STRAPAROLLIN A CIRCE, new species. 

Shell small, hemispherical, spire depressed and rounded in outline; 
whorls probably about three; only two are preserved; suture shallow; 
the whorls are gently and uniformly rounded from the suture down 
to the more i‘a])id curve to the basal side; as far as can l)e det(M*inined 
a section of the outer whorl has the form of an ellipse, the nai’rower 
parts toward the dorsal furrow and the outer basal margin. 

The greatest diametei* of the type and only s[)(‘cimen is 3.5 mm.; 
greatest diameter near aperture ^ mm.; diameter of whorl opposite 
aperture 1.5 mm. 

The surface is marked by concentric* elevated lines that extend 
ol)li(iuely backward from the doi*sal suture to the' base of the \s horl, 
where they are conceahal by the matrix. This species diti'ers fi*om 
Strapa rollhia remota Billings in the more rapid expansion of the 
outer whorl and more eh'vatc^d spire. 

Formation and luc<dity, — Upper Cambrian, lowcn* portion of C'hao 
Mi Tien formation; Pagoda Hill, 1 mile west-south west of Tai An 
Fn, Shangtnng. Cliina. 

('ollected ])v Eliot Ihackwelder, of the C'arnegie Institution of 
Washington Exj)cdition to C'hina. 

STRAPAROLLINA, species undetermined. 

This form is represented by the lower portion of a single whorl, 
that is rounded in outline and suggestive of StrajuiroUina rrnada. 
The greatest diameter across the volution is 5.5 inm., and of the 
whorl 2.5 to 3 mm. 

Formation and locality. — ^liddle Cambrian, in shales just l)clow 
the Chao Mi Tien formation, corresponding to the Ku San shales; 
isolated hills 12 miles S. 80° K. of Tai An Fu, Shangtung, Cdiina. 

Collected by Eliot Blackweider, of the C^arnegie Institution of 
Washington Expedition to China. 
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Genus PLATYCERAS Conrad. 

PLATYCERAS CHRONUS, new species. 

Shell minute, consistinjj;* of two whoi'ls somewhat ii regularly in- 
cui'ved. the iniKu- whorl being on the plane of the cloi'sal (oiit('r) side; 
the outer whorl expands rapidly toward the aperture, increasing more 
on the right ventral (inner) side; a cross section of the outer whorl 
shows the outer sid(^ to be slightly convex and the inmu* side strongly 
couv('x, a rather sharp dorsal angle being formed where the two unite 
on the outer side. 

A narrow, sharp ridge occurs about midway of the outer side of the 
whorl, that is seen only when the outer surface is very ]:)ei‘fectly 
[ireserved; i)i one example the ridge has a narrow depression on the 
outer side which makes a rather promiiKuit feature of the surface; 
the stride of growth arch backward to this ridge, indicating a sharp 
but small dorsal sinuosity in the peristonus on costs of th(' 'iiitiudor 
neither the ridge nor the arching backward of the stria' is shown. 

The suid’ace of finely preserved specimens is marked bv concentric 
lines of growth, a sharp ridge, and one or two very line, elevated lines 
sul)})ai*allel to the ridge. 

(Ti-eatest diameter of shell 1.5 mm.; doi*so-ventral diameter of whorl 
at aperture 0.75 mm.; lateral diaii](‘tei‘ 0.5 mm. 

This species appears to be most nearly related to Phdycrrds j>ri- 
Billings. It differs in its stronger dorsal angh' and more 
rapidly ('xpanding outer whorl. 

Formation a)al local it jf. — Middle Cambrian, central jiortion of Chang 
llsia formation; at Y(‘n Chuang and 2.5 mih's south of Yen Chuaug; 
also in elitfs 1 niih' east of Chang Hsia, in upper portion of Chang 
llsia formation; Shangtuiig, China. 

C\)llected by Eliot Hlackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

PLATYCERAS CLYTIA, new species. 

Shell minute, consisting of about two whorls. Whorls regularl}" 
incurved, the plane of th(' coiling being nearly perfect with the 
exception of a very slight inclination to the hd‘t wlam looking down 
upon it from abov(‘ (dorsally). Outer whorl very minute at origin, 
inci'easing slightly for the first half of its turn and then rapidly 
toward the aperture, which is rounded ovate, being narrowest at the 
dorsum; a I'ounded dorsal I’idge is formed on the outiu* whorl by the 
convex slope of the two sides meeting at the doi'sum. 

Surface a])parently smooth in the half dozen specimens in the 
collection. 

Gia'atest diaiiK'ter 2.75 mm,; dorso-ventral diameter of whorl near 
aperture 1.5 mm.; great('st lateral diameter 1.25 mm. 
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'llii.s species dillV I S from Phftffceras ch mn ns jukI J\ fHafi^dn in tli(" 
form of the outer whorl, wliieh expands moi’(‘ uniformly and has a 
broadly ovate section; its form also distinyaiishes it from I\ 
prhtuvtvfm . 

Fot'uuiibm ami l^])pei‘ Cambrian, np])cr portion of Chao 

Mi Tien foniiation, in gray oolitic limestone: Chao Mi Tien, 8hang- 
tnng, China, 

Collected by Eliot Blackwelder, of the C'arncgic Institution of 
Washington Expedition to China. 

PLATYCERAS PAGODA, new species. 

Shell minute, consisting of about two whoi*ls, of which the iim(‘r 
whorl is v(M-y minute and incurved so as to be seen b(‘st from the right 
dorsal or outer side. Whorls rc^gularly incui-V(‘d, with the ]>lan(' of 
tlie coiling toward th(‘ i*ight dorsal side. The siudion of th(‘ ont(‘r 
whorl neai* the apei'tiire is elongate oval, with the left ventral side 
somewhat tlattened. Tlie outer whorl widens i*apidly toward th<‘ 
aperture, especially on th(‘ right vential (inner) sid(% whi(‘h gi\ es th(‘ 
outline, when looked at from the dorsal ridge, an oblicpie, nnsymmot- 
rical appearance. 

Surface uiarked l)y (‘oncentri(‘ lines of gi*owth which arch Ijackward 
Ti))on the dorsum, indicating a dorsal sinuosity in the p('ristonH'. 

Ci’eatest diainetei* of the shc‘11 2..) mm.; dorso-vcmti’al diameter of 
whorl near tin' apertui‘(‘ 1.75 mm.; great(\st lateral diameter not nieas- 
urabl(‘, ])iit apparently not more than one-half the ant(‘ro-post(‘rior 
diameter. 

This species ditfej’s from PlatifCcras chmatiK in the size of th(‘ out(U* 
whorl, niinut(‘ inner whorl, and the abs(mc(‘ of longitudinal ridges, 
features which also distinguish it from I\ pruumram Billings'^ and 
allied forms. 

Fonnaiion and locallfy. — Upper Cambi'ian, lower portion of C'hao 
Tien formation: Pagoda Hill, 1 mile west-southwest of Tai An Fu, 
Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus STENOTHECA Saltei 
STENOTHECA (?) CLURIUS, new species. 

This form is represented by the intei*ior cast of a large, slendmx 
slightly curving shell. The (‘ast has a length of 15 mm., with a 
diameter where it is broken otf at the end of 4 by 5 mm. Tln^ largest 
diameter at the aperture was pi*obal)ly about 10 nun. 

«Can. Nat. and Geol., VI, 1871, p. 
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The generic reference of this specimen is doul)tful, but in the 
absence of the ontei- shell it is not possible to determine the generic* 
relations. 

l^onnation ami locality, — Upper Cambrian, lower portion of Chao 
Mi Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An Fii, 
Shangtung, China. 

Collected by Kliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

STENOTHECA RUGOSA CHINENSIS, new variety. 

In its general foi*m this shell is closel}" related to Sfenothccui rngosa; 
it is, however, more elevated and more broadly oval in outline than 
the typical forms of S, taajosa. The surface is marked by a number 
of moderate iindidations, or low concentric ridges, and nuniei ous veiy 
line concentric stria* of growth; with a sti’ong lens line radiating strite 
are visible. The type and only specimen in the collection has a longer 
diameter at the aperture of about 10 mm., with a height of 7 mm, to 
where the ap('x is decorticated; at this point the oval seetion has a 
length of ' 1,0 nun., with a width of 1.5 mm. The apex is broken oil at 
a smooth, slightlv convex septum. 

This specimen is of unusual interest, owing to the presence of a 
septum toward the apex. In foiaii it resembles most closely S. va<j(hsa 
aratiimfa Walcott, but differs from that variety in the presence of 
rounded insbaid of acute costa*. From S, )n((josa, it differs in being 
elevated and more or less conical. 

Foriaation and locality, — Lower Cambrian, Man To formation, in a 
hard, blue-gi'ay limestone, 2.5 miles southwest of Yen Chuang, Ilsin 
Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

STENOTHECA RUGOSA ORIENTALIS, new variety. 

This variety is founded upon a small, slender shell with a rounded, 
oval apertm*e. In form it is l)e tween Stcaotheca ruy<m( <(cuticosta and 
iS. rngosa crccta, l)eing slender, slightly" arched, and cornucopia-like. 
Surface marked by strong, sharply angular coitcentric ridges, with 
broader U-shai)ecl furi-ows between them, and numerous tine con- 
centi'ic stria*. The average length of the shells of this species is 
3 ]nm., with a diameter at the aperture of 1.5 to 1.75 mm. 

Format ioa (ual loadity. — ]\Iiddle Cambrian, upper poidion of Chang 
llsia formation; at Chang Hsia and 1 mile east of Chang Hsia, Shang- 
tung, China. 

Collect(*d by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 



NO. 1415. 



CAMIilUAX FAIWAS OF ClI I XA — W A U OTT. 



17 



PTEROPODA. 

Genus HYOLITHES Eichwald. 

HYOLITHES CYBELE, new species. 

Form an elonoato, suhtrian^ulai' pyraniiiF gradual !y and r(‘o-ularly 
tajiering to an aoute oxtromity. Tho a]iiral angle ot‘ th(‘ dorsal side is 
al)Out In . Transverse sc^etion rounded snbtriangnlar; th(‘ ventral 
angle is rounded and the latiu'al angles slightly rounded otl. Dorsal 
face moderately convex and curving very slightly from tin* a})(‘x to 
the anterior, spatidate iiortion. Ventral face strongly and regularly 
convex transversely. Aperture oblique, th(‘ mai*gin extiuiding on 
the dorsal side; the peidstome 'on the ventral sid(^ is slightly curv(Ml 
forward. 

Surface markcal by concentric*, transverse, moi-(‘ oi* h\ss obscui (‘ liiK\s 
and stria" of growth; the cast of thc‘ interior sliows on tin" ventral face 
thr("c or four obsciu'e longitudinal lines, the c<Mitral one" of which is 
the strongest. 

The largest specimen in tin", collection has a l(*ngth of 24 mm., with 
a V idth of 7 mm. at the aiKu ture. 

The body of the asso(*iat(sl ()[)(‘rcnluni is semicircular, nioderatelv 
convex on the out("r side externally, and concav(‘ within. The \'entral 
wing as seen on tin' outside is s("ini(drc‘idar-com'ex, rising toward a 
point at the cent("r of the trans\ erse sidev The dorsal limb is nearly 
Hat, rising, as far as can b(" d("t(*nniin‘d from a broken spi'cinien, at an 
angl(‘ of about loo from the" i)laiu" of the body of tin" o})("r(‘ulmn. 

In th(‘ slope of tln‘ si(h\s to>vard tln‘ apex, chai'actm* of surface', and 
the trans^'erse section this species may be coni[)ared with HfjolJf/hx 
prJiHups Hillings,'G)f tin* Lower Cambrian of Newfoundland, //. trHuis- 
l,(innai‘sson, and //. d lu il ns llohn.^ If, c//A/c is, ho^ve^'(‘r, 

much smaller tlian tin* tirst two s])ecies mentioned, and its se'ction is 
nmc‘h more (‘onvex, both on the dorsal and ventral sid(»s, than that of 
II, ((renopluhis. 

Fovmatkm and load Jty . — ^Middle C^ambrian, central portioii of Chang 
Ilsia formation; at Yen Chuang, 2 miles and 2.5 miles south and A 
miles southwest of Yen Chuang, llsin Tai, Shangtung, Cldna. Also 
near the top of the Chaiig Ilsia formation at Cliaiig llsia, Shangtnng, 
Chii4a. 

Ck)llected by Eliot Blackwelder, of tin' Carnegie Institution of 
AVashiiigton Expc'dition to CHiina. 

Tenth Ann. Kei)t. V, S. (teol. Survey, 1<S<K), pi. l.wvi, liirs. 1 to 1 al. 

^Mteol. Surv. Sweden, Ser. C\ Xo. 112, pi. i, fe^s. 78-Sl und 

l‘roc. N. M. vol. xxix — 05 2 
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HYOLITHES DAPHNIS, new species. 

The type and only specimen of tliis species in the collection has a 
length of 2d mm., with a width at the larger end on the dorsal side of 
11 mm., and a dorso-ventral thickness of mm. At a distance of 21 
mm. from tin' larger end the smalh'r end has a width of 5 mm. on the 
dorsal sid('. Nothing is known of the outei* surface. The s(‘ction 
shows a vei'v strongly convex ventral side, with I’onnded ventral 
angle; the doi'sal side is gently conv('x% with the lateral angle slightlv 
rounded. 

This spei'ies is represented hy a cast that might have l)cen taken 
from some of the more convex specimens of I}yolH]ie>< 2 >rh}C(j>s Bil- 
lings, of the Lower Cambrian rocks of Newfoundland. It dill'ers 
from these in the more convex dorsal side. 

FormiUlon and loralltif. Upper Cumbrian, summit of the Chao JNli 
Tien formation; 2.7 miles southwest of Yen Chuaiig, llsiu Tai, Shang- 
tung, China. 

Collected by Eliot Blackwelder. of the Carnegie Institution of 
Washington Expedition to China. 

HYOLITHES DELIA, new species. 

This species is rc'pi'esented by the dorsal side of a single specimen. 
It n'sembles the dorsal side of JlyoI'dJas hiJllng,sl Wak*ott." The 
doi'sal surface is gently (*ouvex and is marked on each side, parallel 
to and a litth' distance within the margin, by a very shallow groove 
wliich outlines a central, moi*e slightly convex ai'ca. This specimen 
is probably the interior cast. It shows a few forward-arching concen- 
tric lines of growth. The type and only specimen re])i*esenting the 
si>ecies has a length of 5 mm., with a width of 1 mm. at the smaller 
end and 2.25 mm. at the larger end. 

From the means of com])arison alforded lyy the single specimen this 
species appears to be most closely related to nyoldhcs hiUhafsI. It 
ditlVrs in the more slender tube. 

Fornadion and locality Cambrian, in hard, blue-gray 
liiuestoiK', lower ]>art of ]\lan To formati()n; 2.5 miles south of Yen 
Chuang. Ilsin Tai, xShangtung, China. 

Collected by Eliot Blackwekh'r, of the Carnegie Institution of 
Washington Expedition to China. 

Genus ORTHOTHECA Novek. 

ORTHOTHECA CYRENE, new species. 

Form, an elongate, sh'nder, sid)triangulai’ tnbe. with the lateral mar- 
gin rounded, ta])ering gradually from the base to an acaite extremity. 

No. ao, r. S. (tooL Survey, ISSC, p. 1.S4, pi. xiii, tigs. Ir. 
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Tninsv(‘rsc .section I'oniuhMl sii)itriiiii<4‘iilai\ tnms>'(‘rse, and sliolitly 
coiicav(‘ toward th(‘ C(‘uter on th(‘ doi'sal sid(\ romidial at the latinal 
angles, higlily arched on the ventral side, witli the viaitral angle 
broadly roumhal. Dorsal fac(' of tlie lateral angles ronmha], with a 
shallow depression, with roundial lateral slope's, a little more than 
one-third the width of the face. A'entral t'aca' strongly and regularly 
convex transvers(d\% and without any ventral angle'. Aperture, as 
far as known, transverse, at right angles to the axis of the she'll. 
Operculum unknown. Shell of mexlerate thie*kness and made up 
apparently of several la^^ers or lamelhe. 

Surface of the shell conce'iitrically or transv('i*sely tine'ly striated; 
a few longitudinal stidw may l)e‘ seen by turning tln^ specimen in the 
light.- 

The largest specimen, whi(‘h is broken otf at the apical ('iid, has a 
length of 9 mm., with a width on the dorsal side' at the larger e'lid e)t‘ 
'1 mm.; a specimen with a diameter of d mm. on the' dorsal fae*e' has 
a dorso-ventral diameter e>f 2 mm. 

What a])pears te> be a ti’ansve'rse septum e)ccurs in e)ne of the shells 
about 0 mm. from the apie-al end. 

The' elongate form of the tube' and the shalle)w groove on the 
e-enter of the dorsal face are not unlike JlyoUfJh s romnnmi'< <'unno)^^( 
Ford.'^ The twe) species, howe'ver, ditfer in the' outline' e>f the trans- 
verse section and in the me)re ra]ddly expanding tul)e' of OrfJiothenr 
There is a numbei’ of spce-ies from the Swe'dish Caml)rian. 
illustrated by Holm, that have the central de'])ression on the de>rsal 
face'. Of these Odhoflnca Holm is most nearly related to O. 

(•[/rent. 

Formation amd locality. — Fpper Cambrian, upper portion of Chao 
]\Ii Tien formation; Chao Mi Tien and ;2.T mile's southwest of \ en 
Chuang*, Hsin Tai, Shangtung, China. 

Collected by Fliot Hlackwelder, of the Carnegie' Institution of 
AVashington Fxpedition to China. 

ORTHOTHECA CYRENE DRYAS, new variety. 

This variety i*-^ charactei'ized by having a broader, more' shallow fui* 
row on the dorsal face; otherwise it a})pears to be identical with O. 
cyrento On .some speeimeais the shallow groove is scarcely pe're-epti- 
])le, the face being practically triinsverse and smooth. 

Formation and locality . — Middle Cambrian, central poidion of Chang 
Hsia formation; 2 miles south of Yen Chuang, Hsin Tai, Shangtung, 
China. 

Collected by Fdiot Blackwe'lder, of the Ctirnegie Institution of 
AVashington Expedition to China. 



«Tentli Ann. V. (ie.H)l. Survey, l.sno, pi. rxxvii, liy-. 4/>. 
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ORTHOTHECA DAULIS, new species. 

Sliell elono’iito, slender, tapering oiadually to an aeute point. 
Transv(M’se s(M‘tion sul)(‘ireiilar, slightly fattened on the doi’sal side. 
Venti-al fare strongly and regularlN^ convex transversely ; the dorsal 
and venti’al faces linnet to form the round(‘d lateral angles of the shidh 
the dorsal face being narrow and slightly tlattened. Aperture trans- 
verse, as indicated hy the ti'ansvei‘se lines of growth. 

Siii’face of the shell smoothed and polished, with only a very few 
obscure traces of transverse concentric lines of growth. 

The largest specinum in the collection has a length of Id mm., with 
a diameter at the larg<n' end of d mm., and at the smaller end, where it 
a])i^ears to be broken oil' at a transvei'se septum, of 1.25 mm. 

This species resembles, in its slendei* tube and nearly cinailar sec- 
tion, Ortlwtheca Billings. It ditl'ers in expanding a little 

nioi*e rapidly toward the larger end and iii its smooth surface. It may 
])e compared with Opthotheca Mylux Holm, except that it does not have 
the curvature of that species nor the cancellated surface. Its slender 
tul)e and nearly circular section are much like those of Orthothrca 
terctiHseulus Linnars.son,^ as illustrated by Holm in his memoir on 
Hyolithidic. 

Fonnatlon and JncjdHy. — ^Middle Cambrian, lower portion of Chang 
Ilsia formation, in gray oolitic limestone; 50 feet below l)ase of clitl's, 
Chang Hsia; also central })ortion of Chang Hsia formation, 2.2 miles 
southwest of Yen Chuang, Hsin Tai, Shangtung, China. 

C5)llected by Eliot Blackwelder, of the Carnegie Institution of 
AVashington Expedition to China. 

ORTHOTHECA DELPHUS, new species. 

Shell straight, elongate, slender, tapering gradually to an acute 
point. Transverse section subelliptical, with the dorsal side ilattened. 
Dorsal face gently convex, lateral angles rounded. Ventral face 
moderately convex. Aj)erture about traiisverse, as indicated by the 
concentric stria} and lines of growth. Shell of medium thickness. 

Surface of the shell ti*ansvei*sely or concentrically striated by 
somewhat irregular, raised, sharp, tine, closely arranged stria"; on 
the rounded ventral side a few slightly oblique, longitudinal, elevated 
lines occur near the larger end. 

Tlie largest specimen has a length of i) mm., with a width of 1 mm. 
at the smaller end and 1.75 imn. at the larger end. 

There is soim" vai*iation in the transv(*rse section of the shell owing 
to the variation in the convexity and tlattening of the dorsal face. In 
some specimens toward tiie apical end the section is a rather narrow 
(dli})se. 

Tenth Ann. I\e})t. V. S. (ileol. Snrv<*v, ISaO, pi. lxxvii, ligs. o, 

Sur\’. Swedtni, Ser. (^, Xu. 112, pi. i. 



no.1115. OA^fnliIAX FArXAS OF (^11 IXA—]VA LOOIT. 21 

Tile ellij)tieul section and the tine, raiscMl, traii'^\ <‘rs(‘ striiv to 

distinguish tliis species t'roni any otlu^r known to me. 

Formatioi} and locaUtn. -Middle Cambrian, central portion of 
Chang Hsia formation, in limestone nodules at the l)ase of a sti*atum 
of green shah\ a local phase of the Chang Ilsia oolite formation: 8 
miles south of Kao Chia Pu and o miles southwest of Yen Chuang, 
IPin Tai, Shangtiing, China. 

Collected ))V Eliot Blaekwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ORTHOTHECA DORIS, new species. 

Sh(dl elongat(‘, slender, and regularly tapering. Transverse section 
oval or cinmlar; in the type and only specimen the slndl is soimnvhat 
crushed, which leaves the original form in doubt. The dorsal face 
a])]iears to have been moderately convex, with ronndcsl lateral angles 
that pass into the convex, roumhal ventral side. Transverse striie and 
lines of growth indicate that the apertui'e ^\as probably transvei'se. 
Shell apparimtly strong. 

Surface of sludl transvers(dy or concmitrically marked ))y lines of 
growth, with mon' or less irregular stihe Indween them: in addition 
there is a limdy })itted surface between the strije, and sometimes on 
th(Mn, that giv(^s a very p(‘culiar aspect to the surface under a strong 
lens. 

Th(' fragment repi*esenting this sjx'cies lias hmgtli of T.e mm., with 
a transverse diametei* at the larger end of r> mm. 

This sp(T‘ies is charactin-ized by tla^ peculi;ir, irregularly i>itt(‘d 
surface. 

Fornnfiion and -Mithlle Chmbilan: (‘ollected from river 

drift rock on gravel bar in tln^ t^an llo, 1 mih' south of ChTm Ping 
Hsien, south(aistern Slnmsi, China, near the extiaane soiitheastm-n 
cornel' of the Provinci'of Shensi, adjoining on linpeh and Ssuclb iian. 

(V)llected liy Bailey Willis and Eliot Blaekwelder, of the Carn(\gie 
Institution of Washington Expedition to China. 

ORTHOTHECA, species undetermined. 

Fragments of a small, elongate, slendei* Orthotheca occur in the 
upper Cambrian. The .species has a transvei*se siadion much like that 
of (), daal}i<^ except that tin' doi'sal face is much broader, which gives 
a rounded, snbtriangular outline to the section, ri'sembling in this 
ri'spect (>. (‘ifrnn<A but the hitter has a shallow groove on the dorsal 
face which is absent in the fragments under (*onsideration. 

Formation and Jocallty, — Upper Cambrian, upper part of Chao Mi 
Tien formation; Pagoda Hill, 1 mih‘ Avest-southwest of Tai An Fu, 
Ilsin Tai, Shangtnng, China. 

Collected by Eliot Blaekwelder, of the Carnegie Institution of 
Washington Expc'dition to China. 
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CEPHALOPODA. 

Genus CYRTOCERAS Goldfuss. 

CYRTOCERAS CAMBRIA, new species. 

Sliell t;’ontly rnrved, compressed. Section OA\ate, dorso- 

ventnil diaimder ns compared witli the lateral diameter toward the 
last chamber b(‘in^- nearly as four to three, the greatest lateral diame- 
ter being neaian* the dorsal than the ventral side; dorsal side more 
obtusely rounded than the ventral. Septa arching slightly forward 
from the dorsal side; short, about Hve in a distance of 2.5 nun. 
wh(‘i-e the shell has a diameter of fi’om 1 to 1.5 mm. Chaml)er of 
liabitation supposcal to be of imxhu’ate depth; none of th(‘ specimens 
clearly show the nun*giii of the a])erture. 

This sj)e(‘i(‘s is r(‘])resented by a number of more or less fragmentary 
specimens. The largest has a doi'so-ventral diameter near the aper- 
ture of o mm., with a length of 7 mm. to where the diannder is 1.25 
mm.: chamber of habitation ap})cars to have a depth of 2 mm. The 
siphuncle in a s])ecimen 2.25 mm. in the dorso-ventral diameter has a 
diameter of less than 0.2 mm.; it is situated on the dorsal side, and 
almost I'eaches the exterior surface of the thin shell, which is some- 
Avhat thickened on the dorsal side. 

This little shell ap])ears to be a true Cyrtoccras. Occunang as it 
does well down toward the base of the Chao Mi Tien limestone, the 
fauna of w hich is of upper Cambrian age, makes it of great interest, 
as it is the oldest known I’cpresentative of tlie genus, and, uidess Vol- 
borthella is consideivd to l)e a cephalopod, is the oldest kiiown 
rei)resentative of that class. 

F(yrm(itfon <uhI lov(fUiy , — Upper Cambrian, louver poi’tiou of Chao 
■\Ii Tien limestone; Pagoda Hill, 1 mile w^est-sonthwest of Tai An 
Fu, Shangtung, China. 

Collected l)y Fliot Blackwclder, of the Carnegie Institution of 
Washington Expedition to China. 

TRILOBITA. 

Genus AGNOSTUS Brongniart, 

AGNOSTUS KUSANENSIS, new species. 

Cephalic shicdd moderately convex, a little wider than long, semi- 
cii’cular in outline, and slightly contracted at the posterior lateral 
angh\s: the narrow, rim-like, rounded border is broadest at the front, 
narrowing tow^ard the postero-lateral angle, around wdiich it curves, 
and extends about on(‘-foiirth the distance across the posterioi* margin 
of the head; dorsal furrow' w'ell delined on the sides, but rather faint 
in front of the large posterior lobe of the glabella. 
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The glabella is funned of a postindor, slightly com <'x lolie that is 
little more than one-fourth tlie width of the head and h‘ss than one- 
half its length; it is marked a little in advanee of its (‘ont(‘r liy a small, 
pointed tnberchs in front of the ]>ostei‘ior lolie there is a faintly out 
lined conical extension of the glabella that ditlers more or less in form 
and strength in nearly every specimen of tin', head; it is nsnall\^ \ ('ry 
obscure': lateral lobes moderately conve'x and uniting in the front 
without interruption in the convexity or surface. 

The thoraeac segments associated with the cephalic and caudal shields 
have a convex axial lobe with narrow ph'ural lobes; the axial lobe is 
divided iiho a central portion and two lateral portions l)y narrow fur- 
rows, giving the etfe(‘t of two large oval tul)erch‘s between tin* dorsal 
fui’row and the central poition of the segment; the short ph'ural lobe 
is marked by a very narrow ph'ui'al furrow a shoi’t distaiua* back of 
its rentc'i*. 

The caudal shield associated with the c(‘phali<’ shi(*ld is slightly 
shorter in })ropoi'tion to its wddth and h*ss conv(‘x; it is ))order('d by a 
Hat, rather broad rim, that is narrow at tin* front margin, gradually 
increasing to its gr(*atest width In'liind, wln*re its inin*r maigifi ciii'ves 
inward to form a blunt angles at the point opposite tin* axial loin*; tin* 
front inargin is narrow and (*levated in front of the lat(*i’al lob(*s 
and bordered with a narrow, slightly ( onvex, sharph^ detiin*d axial 
segment. 

Axial lobe about one-third the entire width, moderat(*ly convex, 
and marked on its ant<*rior third by an elongate, slightly elevat(*d 
tubercle from which on some s[)(*cimens, but not on others, two vei’v 
faint grooves extend outward and then cui've obli(|uely backward to 
the dorsal furrow, the fi-ont groove being opposite tlie apex of tin* 
tubercle; in some examples the axial lobe contracts opposite* the cen- 
tral tuljercle and expands at the frontal margin, where an obli([ue, 
very faintly detined furrow outlines a small oval lobe; dorsal furrow 
narrow and sharply detined all about the central axis; ))ack of the axis 
it unites and passes back into the furi'ow within the border; lateral 
lo])es gently convex, usually about the width of the axial lobe near 
the central portions, narrowing posteriorly, and d3ung out at tin*, 
short, shallow furrow at the posterior point of the axial lol)e. 

Surface of cephalic and caudal shields and thoi’acic segments mi- 
nutely punctate. 

This species ditfers from Agnostui< chinensis Dames, wliich occurs 
abundantlv iu the Chang llsia foiauation, in having a short glab(*lla and 
broader lateral lobes on the cephalic shield, and broad(*r latei’al lobes 
and Hat border on the pygidium. Tt is of the t vpe of and very closely 
related to A. Linnarsson, from which it diHers in the pro- 

portion of the glabella to the length of the cephalic shield and in the 
Hatter margins of the cephalic and caudal shields. 
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FontHftio)) (Ui(J loraVifu , — Middle (,und)riiin, upper poi'tion of Chano- 
IJsia fol’ination. A miles south of Kao Cliia Piu llsin Tai, Shano-tuno’, 
Cliina. 

Colh'cted by Eliot Blaekwelder, of the Carnegie Institutiou of 
Washiuoton Expedition to China. 

Genus MICRODISCUS (Emmons) Walcott.^-' 
MICRODISCUS ORIENTALIS, new species. 

Thei’o is in the eollectioji but a single specimen of the matrix of a 
poi’tion of the head of this species. This indicates the head to have 
))e{'ii semicircular in outline, with a strong, rounded, frontal border, 
niai*ked by ten or more transverse furrows, verv much in the same 
mannei* as JL connext(>^. In front of the border there is a very nar- 
row, slightly elevated rim. 

Cheeks convex, and sloping from the center towai'd the narrow, 
sharp dorsal furiow about the glabella and to the fui*row within the 
])ordei‘ of the head. A very narrow ridge extends just l)ack of the 
antero-lateral angles of the glal)ella outward so as to disappear in 
the fui'row within the outer l)order. 

(Ual)ella veiw naiTow in fi’ont. gradually widening toward the base, 
and from the slight indication in the specimen is continued backward 
in an oei^ipital spine: it is marked l)v two transverse, lightly impressed 
fiiri’ows, and what may be a faintly impressed oecii)ital funow. 

This species shows charactei’s that occur in two descril)ed forms: 
The l)oixler of th(‘ h(‘ad and the occipital spine are much like those of 
J/. tlu' transverse furrows of the glabella recall those of 

some speciuKuis of JL 

Its occurrence' in the Cam))rian rocks of China is most interesting. 

Th(‘ fossils associated in the bluish-gray limestone are Acrotreta 
sjnf H(/f (^hnltHa ifFativa ^ Ohol us 
sJs, IhfnJ undetermined fragments of trilobites, and a small 
ostracod. 

Coll(‘cted by Bailey Willis and Eliot IMackweldei*, of the Carnegie 
Institution of Washington Expedition to China. 

Fnnuutiou and locality , — Middle Cam))i‘ian. 

Th(‘ type specimen is from dark, bluish-gi’ay, compact limestone, 
in the river di’ift of the Lau Ilf), near the extreme southeastern 
corner of the province of Shensi, joining on Hupeh and Ssuch' iian, 
one mile south of Chen Ping Ilsien, Shensi, China. 

Genus REDLICHIA Crossman. 

Ue<lU(‘hln (/Rossmax, Revue Critique, Paleozonloo'ie, 1902, Sixieiue Ann., p. 52. 

Iftrfrria Redlk ii, Mem. Geol. Snr. India, new ser., I, 1901, p. 2. 

Not Ifit'/rrin Bittner, 1S95. 

Bull. V. S. Cool. Surv., No. 80, 1880, p. 152. 
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(>ri(j'nHfJ(le^«‘ripimu by Doctor HiMllich: ‘"Tlic bend sliiold is jilniost 
scMidfiix-nliir, sliohtly elevated, poss(‘sses movable c*heeks and two lono* 
clieek-s])iiH\s. The olaliella is (*ylindi'icak slio-htly contracted toward 
the middle, ])rovided on each side with fom* lateral furrows. The 
palpel)i*al lobes, which sun‘onnd tlie glaliella in one continnons <*nrve, 
ai*e com]jlet(‘ly separate from it and not continent as in Oleindliis. 
The facial sutures are well develo])ed in all the specimens and, in con- 
se(jii(mc(' of this, five cln^eks are present. 

‘"The suture begins in the tirst (piarter of the extci'ual margin 
(reckoned from tlu‘ glal>ella), extends along th(' eyes, and toward tin' 
postei'ior margin is again dirc'cted outward. The lix(*d clu'eks ar<‘ 
very narrow, whilst the free cheeks, which are pi-ovided with long 
cheek-spines, are almost double the width. 

"'Of the thorax only isolated segments arc* preserv(*d. The axial 
part is elevated; the pl(*ura* ai’e grooved (‘yVc/vv.v a of P>ar- 

rande), and end in a i)ackwardly directed spine. 

‘"On the glab(*lla the siii’face of the tc*st shows tine ))ackwardly 
dii’ected ridges, which are, however, so tine that they are visible* only 
under the h*ns. On the thickened margin they are also i)res(*nt, but 
so mucli stronger that they can easily be shown in the tigmc*. Tin* 
ch(*eks, even when higlily magnitied, show nothing of the sort, but at 
most a line ])unctation, which, however, is mainlv due to the strn(‘ture 
of the tt*st.'' 

Doctor Redlich compares this form with the genera Protoh 
Piinuhu'uh and ^[dato.vhJe^^ luit does not note its close resemblance* 
to 7jiv<nitho'nh^ of the Middle Cambrian fauna of Nevada. 

In India the type species R. noitlhujf occurs near the summit of 
the Caml)rian series of formations. In Cinna R, nohiUs occurs m*ar 
the base of the Man To formation, not far aliove the Arehean comph*x. 
li, rJuur)isis is found in the central portions of the ]\Ian To forma- 
tions, and R. iiiHjlis occurs nearl3M,000 feet or more higher in tln^ 
section near the top of the (diang Ilsia formation. This distribution 
indicates that R<iUhhta is a Middle Cambrian genus; also tliat it may 
be in the up])er portion of the Lower Cambrian, but with onr prc'sent 
information this is somewhat doid)t ful, as the fauna of the ^lan To 
formation is not distinctlv Lower Cambrian. 

(h not ijpr, —R( dHc/t nod! uu/l Kedlich, 

REDLICHIA CHINENSIS, new species. 

This species ditfers from Rt(Ulchl<( nodlhtgi, the type of the genus 
fiom India, in its more conical glabella and smaller anterior lobe of 
the glabella; otherwise the two forms are very much alike, as far as 
can be determined by the present means of compaidson. Fi’om 
RidUcJdut nohJlis it diti’ers in having a proportionately less cylindrical 
glabella and much larger anterior lixed cheeks. 
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Hie .stratioTaphic raiiu’e of tlio species is from the lower to the cen- 
tral portions of the ^Nfan To foi’ination. 

For)nat((>n <uhI loaiJiftf . — Lower Cainl)rian. Man To foianation. 
Blnish-oa-ay shaly and thin-bedded limestone, south slope' of Man To 
Shan at CMiani^ Ilsia and A miles south, Shano-tung, Cliina. 

C()ll(‘cted by Eliot Hlackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

REDLICHIA FINALIS, new species. 

This species is represented by one imperfect head, several free 
cheeks, and sevc'ral long spines similar to those occurring with 
li. Avhich were proliably attached to a segment of the 

tliorax as in Zanntfhoidis typicaUs Walcott.'^^ The fragment of the 
head indicati's an almost cylindrical glabella and elongate eye lobe; 
th(‘ free chei'k indicates a shorter ant(*rior fixed cheek than that of 
n. )iohnJs. 'Phe mati'rial !•(‘J)res(‘nting this speides is imperfect, l)ut 
the fact that it oiaairs near the top of the Chang Ilsia limestone, 1,000 
oi' more feid above' 7L <^hi}U }tsls and li. nohUJ.s^ in a strongh' marked 
Middle Cambrian fauna, make's it desirable to give the form a specific 
name. It probalily approaches the type of the genus li. noetUnijl 
from India more close'ly than the other two species from China. 

Formation and loraflty. — Middle Cambrian. Lower portion of 
Ku San formation. Shaly lime'stone. Two miles south-southeast of 
Kao Cilia Pn, Shangtiing, China. 

REDLICHIA NOBILIS, new species. 

This species is close'ly related te) RedUehla noctlingl; it differs in 
the' form of the })ostei*ior segment of the glabella and the somewhat 
h'ss cylindi’ical feiriu of the' glal)ella. 

From liedtichla chhaimls it differs in its less tapering glabella and 
shoiler anterior fixed cheeks. 

As far as known, it occurs only in the lower portion of the Man To 
formation. 

Fornudkm and tonality . ax Cambrian. ]\Ian Te> foi’ination, 

in a hard i)luish-gray lime'steine'. Southeast slope' of llu Lu Shan, 21- 
mile's south of Yen Chiiang, Msin Tai, Shangtung, China. 

REDLICHIA, species undetermined. 

A large free cheek and two thoracic spines, much like those found 
with di. rhlnrnsls^ are all that is known of this species. The angle 
of divergeii(*e e>f the lateral spine is much greater than in other species, 
and th(' stratigraphic horizon is higher in the section. 

« l>ull. V. S, (ieol. Surv., X<>. oO, 18St>, pi. xxv, tig. 2. 
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Fifrhiiitioh and Mi(l(ll(‘ Cunil)ri;in. Sluily limoston(‘ in 

upper ))ortioii of Ku S;in .slmle, 2.0 miles sontliwr^st of Y(M) Cluiano-, 
Hsin Tai. Slian^tnn^-, CMnna. 

Collected by Kliot IMackwebbu*, of tlie ('aiaieoie Jiistitution of 
Washington Expedition to (Miina. 

Genus OLENOIDES Meek. 

OLENOIDES {?) CILIX, new species. 

This species is founded on a pyo'idiuiu tliat is smnicircular in outline, 
moderately convex, and with a spinose marg-in. Axis moderately con- 
vex, (‘Oiiical, with a broadly rounded posterior end. It is divided lyv 
three clearly mai*k(‘d, ti*an.svers(‘, round(‘cl fim’ows into a stroiii;’ ant(‘- 
rior rino“, next to the thorax, two moderately (‘onv(‘X ring's, and a 
loni^' tiM'ininal portion, which has a sli<»’ht fourth depr(‘ssion, indicating’ 
a fourth rino. Tlu‘ posterior poi'tion of tin' axis slo[)es rather rapidly 
down to the margin. Owin^' to an abrasion, tin' pr('s('nce or absence 
of the nodes usually pres('ut at the ('nd of the axis can not be 
detei’iniin'd. 

Dorsal furrow rounded and shallow. 

Pleural lobes flat for a short distance from tin' axis, ami then 
cui’ve ex'ntly downward to the border. They are mark(*d by a deej) 
ant(‘rior furrow within the narrow, anterioi’. elevated maro’in and 
thi'ee furrows that t('i’minate at the maroin. The fiiri'ows outline 
thi’ee rather broad, slieditly convex seii’ments and a posti'rior area 
opposite' tin' postei’o-lateral an^-le of tin' axis. The })oixlei’ is ]n‘acti- 
cally a continuation of tin' slope of the si'giin'iits and fui’rows of tin' 
pleural lobe. It is marked opjn>site the seonients by five' short, 
backward-pointine*, flat, broad spines, and dia<»’onally opposite the 
lat('ral anele of the axis ))V two long, strong, backwa I’d-extending 
spines. In addition, tln'i'e are two short spiin's with broad bases back 
of the axis betwe'cn the two long spines. 

Outei’ surface unknown, as tln^ crust has l)eeii removed by abrasion 
or solution. 

The t} pe and only speciujen of the pygidium has a h'ligth of a))out 
12 mm., with a wddth at the fi’ont margin of mm.: the axis has a 
length of about b mm., with a width in fi’ont of 0 mm. and at the 
tei’ininal segment of 8.5 mm. 

This species is characterized by the two long posterior s[)ines and 
the short A)ackward-extending lateral spines; the latter spines are 
essentially of the type occurring on the ])vgidium of Pdiara and Pm- 
topnltara, but the gem'ral character of the pygidium and spines relate 
it to the group of ti'ilobites here brought together under the genera 
Dorypnge^ DorypygPla ^ D<onci<cUa^ and Ol< noidcs. 



2<S 



jnioii:Ki)ixas of the xatioxal mvsevm. 



VOL. XXIX. 



FormaiJon <0x1 hxudifif. Middle (Mnil>i‘ian, in slnil(\s corrcfspondin^* 
to the Ku Sun shale fonnation; isolated hills 12 miles 8. 80 M of Tai 
An Fu, Shanotuiii;*, China.^ 

Colleeted by Eliot Hlackwelder, of the Carnegie Institution of 
Mhishino’ton ExpcHlilion to China. 

Genus DORYPYGE Dames. 

DORYPYGE BISPINOSA, new species. 

This species is based on a pyoidiuin having; a strong’, broad axis, 
narrow phairal lobes, and two long, strong spines that pi*oject 
ol)li(piely liackward from the postero-laternl angle of the pygidiiim. 

The central axis has a length of 10 mm.,- with a width at the ante- 
rior end of G mm. and at the posterior terminal lobe of 0 mm., 
narrowing slightly at the second and third rings; it is divided by 
three shallow, rounded, transverse furrows into three slightly coiiayx 
rings and a terminal ring nearly as long as the two posterior rings; 
th(‘r(‘ is also a narrow anterior ring that conm‘cted the p 3 ^gidiiim with 
th(‘ thoi’ax: the terminal ring is convex and slightlv overhangs the 
mai’gin; a nod(‘ or slight swelling is indicated on each side of the 
ni(‘dian line wheiH' the I'ing slopes abrnptl\^ down to the margin. 

Dorsal fnn’ow rounded and somewhtit irregular. 

Phniral lolies slightlv narrower than the axis and arching fi’om the 
doi’sal furrow dire(*tly down to the boi’der; the lobes are divided lyy 
threi' Inoad furrows into an anteidor, mai’ginab elevated rim and two 
slightlv concave segments; a third and posterior segment is indis- 
tinctlv outlined; tlu‘ fnn’owsand segments terminate within a slightl}" 
thi(‘kened border. Thr(*e paii's of short spines occur on the border 
opposite the two antei’ior segments and frontal rim of the phnii’al 
lobe; opj)osite the faintlv defined posterior segment there is a long\ 
strong si)ine, and from the sj^ace betwcim the latter spine and where 
th(' dorsal furrow intersects the boi’der there is another longer and 
stronger spine that extends obliquelv outward and backward. 

The surface is marked bv a few pustules that occur on the elevated 
portions of the rings of the axis and the pleui’al lobes; under a 
strong lens the crust appears to be slightly" roughened and ap}>arentl 3 " 
ininntelv punctate. 

— Length, 11 Jiim.; width at the antei'ior border, IG 
mm.; width of axis, G mm.; width of pleural lobe at anterior portion, 
5 mm. 

Oh.'^ermtiom . — In general outline this pvgidium is somewhat like 
that of Forif}>y(jc rlchthofeiu Dames. Itditfers in the pi'opoi'tionatelv 
bi’oader axis, narrower ]deural lobes, and the pair of strong spines at 
the postero-lateral angle. 
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Format i<fn and load it fj. Middle Cambrian, central portion of 
Cluing’ Hsia formation, in hard, dove-colored limestone; inih's south 
of Yen Cluian^’, Hsiii Tai, 8han^-tunL;*, China. 

Collected by Eliot Blaekwelder, of the Carnei>ae Institution of 
^Yashington Expedition to China. 

Genus DORYPYGELGA, new genus. 

Thi s o-onus is founded on the heads and pyi;idia of a trilol)itc 
asso(‘iatod with Danoa Jht hlaclorcldori , 

I)!(i</noxis. — Head transversely semicircular, with a tnincato-conical 
o’labella, htivino* a postero-lateral lobe in the dorsal furrow and a nar- 
row frontal rim and border, fixed cheeks medium to l)road, with rela- 
tively lar^*e, eh'vated, palpebral lol)Cs; facial sutur(\s, cutting- tlie 
antei'ior rim in front of the anterior base of the eye lo)>e, extend 
inward and l)ackward in a shM’ht outward curve to the eye lobe; arch- 
ing al)Out the eyo lol)C they extend outward and backward with a 
sigmoid flexure, cutting the posterior rim within the posteio-lateral 
aiiglo. 

Associated |)vgidia transversely semicircular, axis conical, with two 
or more rings, marginal border spinose, with the anterior pair of 
spines, in the type species, very sti’ong. 

It may be that some of the |)vgidia d(‘scribed under Ohnoidvr and 
Danoadla belong to this genus, but with our pi-(\sent knowhalge it 
would be dillicult to identify them. 

The genus is characterized by the ])ecu]iar glab(dla. narrow frontal 
margin, and spinose pygidiuni. It is assuimal that the pygidia asso- 
ciated with the heads belong to the genus, as there is no other associabal 
form to which they could be referred except Daim srUa hh(rhr< Uh ri . 
and from this the pygidium differs in its short conical axis and th(‘ 
chai’acter of the spinose border. 

Grnotifpr. — Dorypijifdla typical A. 

The species refei-red to the genus are: Jjorypyydla tyj)icaliH AVal- 
cott, Dorypygella alcon Walcott, Dorypyyclla alaxtor AValcott. 

DORYPYGELLA TYPICALIS, new species. 

Head transversely semicircular, moderateh' convex. (ilabella 
truncato-conical, with the sides con vei'ging gently to the i*ounded front; 
three pairs of glabellar furrows are indicated by slight, short depi(‘s- 
sionsat the sides next to the dorsal furrow; back of the posterior pair 
of depressions a low rounded ridg(^, extends out onto the fixed chec'k, 
forming a low, oval-shaped tuhei*cle or lobe that is ap|)ai*ently tlie 
continuation of the postero-lateral lobe of the glabella; a small j)it 
occurs just back of it, from wTich the occipital fun‘ow starts; the 
latter is shallow, clearly defined, and extends slightly l)ackwai‘d and 
then forward toward the center; occipitiil i*ing of medium width at the 
sides, broadening out to a somewhat fiat, rather strong, segmentat the 
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center; dorsnl furrow obscure, mul iiitei-rupt(‘d by the small lob(‘ at 
the postcro-lateral an^le of the t>*hibella and by the oculai’ rido-e at its 
a n t e r o - 1 a t e r a t a n i;- hy 

F"ixed chei'ks about two-thirds the width of the central portion of 
the o-labellti; they rise somewhat rapidly from the dorsal furrow to 
the palpebral lo)>e, and slope g-ently liack to the posterior furrow and 
in front of th(^ ocular I’idge rather rapidly to the furrow within the 
frontal rim: ocular ridges strong and rather pi’ominent; they origi- 
nate against the antero-latiu’al angle of the glabella and extend 
obliqiudy backward across the fixed clnadv and merge into the rim of 
the palpebral lobe: palpebral lobe elevated above the fixed cheek, 
prominent, and about one-third the entire length of the head; a shal- 
low groove extends from the thick, strong, broad, elevated rim down 
to the fixed cheek; ])ostero-lateral limb about as long from the dorsal 
furrow to its extremity as the length of the glaliella and occipital ring; 
a narrow furrow within the sharp posterior margin gives it an almost 
concave form; frontal border transverse or slightly incurved; it is 
elevated, rounded, and sepai’ated from the front of the glabella by a 
nari-ow sharply detined furrow that extends outward and slightly 
forward between the rim and the fixed cheeks: it is nearly fiat, broad 
at the center, narrowing toward the facial suture. 

The associated free cheek is subrhondioidal in outline, with a narrow 
rim that is slightly flattened in front, becoming more rounded towai’d 
the posterior lateral angle, which has a short, sharp, backward- 
extending spine; the bod}" of the clnadv is slightly convex, rising 
broadly from tlie liorder to the base of the eye lobe; the posterior 
border is short, being cut a short distance within the posterodateral 
angle by the facial suture; facial suturi's, cutting the frontal limb, 
extend dii’ectly backward, with a slight outward curve to the eye lobe, 
around which they curves back of tln^ eye lobe the sutures continue 
with a slight sigmoid tlexure outward and backward, cutting the 
posterior margin a shoi*t distance within the postero-lateral angle. 

The associated pygidium, which is referred to this species, is trans- 
vei*sely semiinrcular, with a short, (‘onical, convex axis. The axis 
is divided by two narrow, shallow, transverse furrows into two ante- 
rior segments and a terminal segment about as long as the two anterior 
segments. Pleural lolies depressed, nearly flat for a short distance, 
and then sloping gently down to a narrow, tlattened margin; they are 
marked by three shallow furrows, which separate a strong, anterior, 
narrow, elevated rim, two slightly convex segments, and a posterior 
segment at the end of the axis: the furrows and segments stop at the 
line of the tlattened margin, with the exception of the anterior elevabal 
rim, which continues across the mai’gin, and is extended into a strong 
spine that curves outward and backward: the border is narrow, slightly 
Hattened and transverse, but somewhat incurved posteriorly: it has 
four or more short, bi*oad, backward-extending spines. 
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The surface of the central poi’tions of tln‘ In^ad is a|)])areiitly smootli 
under a strong* lens, with the exception of a few scatiered, de])ressed 
tubercles; the free cheeks have a few in'eouhir, raisinl, inoseulatino* 
lines extending from the base of the eye outwaixl toward the rim; the 
surface of the associated pygidium appi'ars to liave a fc'w very minute 
tubercles that can l>e seen only with the aid of a strong hms. 

Ohsrrratl(Nhs . — The transverse front of the head of this specii's sug- 
gests the head of s fre<ju< nH Dames, but the glalxdla is 

entirely ditfei'ent in form. It dilfers from Donfj)[f(j<lln alcoh and 
I), Walcott by tln^ narrower free cheeks and glafiella, and the 

foi'iii of the frontal rim. 

Fonnathn avd locaJHy , — Middle Cambi*ian. In g]*ay. <*i*vstalline 
limestone; 3.25 miles southwest of Yen (Imang, llsin TaT Shangtung, 
China. 

Collected by h^liot Blackwelder. of the ('ani(\gi(‘ Institution of 
Washington Expedition to China. 

DORYPYGELLA ALASTOR, new species. 

This species is represented ]>y a single specdnum of the central por- 
tions of a moderatidy convex head and s(‘V(U*al associated pygidia that 
occur at the saim^ horizon as JJorifj>i/g<lh( (dam. 

Head, as indicatc'd by tin" speidmen, transv("rsely si'inicirciilar and 
modei‘ately convex, (ilabella bi’oadly ti’uncato-conical, narrowing to 
the gently rounded front; two pairs of narrow, short furrows extend 
obliqmdy inward and backward; the posterior pair outline a rather large 
postero-latei‘al lobe, which is contliient with an oval-shap(‘d lobe that 
interrupts the dorsal furrow and on one sidt‘ nu'rges into tin" hxed 
cheek; a second pair of furrows outlines a small, nan*ow lobe that is 
scarcely sepai'atcd from the lixed chi'ek by the dorsaj furrow; occipi- 
tal furi’ow narrow, transverse; oecipital ring bi'okiai away; dorsal fur- 
row slightly outlined in front and at the antm ior lat(‘ral angh's of the 
glabella, and practically nonexistent back of that at the sides, owing to 
interruption In- the merging of th(‘ loln^s of the glabella, and the lixed 
cheeks. 

Fixed cheeks nearl\" as wide as the anterior portion of the glaludla, 
interrupted by strong, low, ocular ridg("s (hat originate" at the anterior 
lateral angle of the glal)ella and ("xtend obliepiely outwaid and l)ack- 
ward to the palpebral lobe; palpebral lob(‘s large, about one-half the 
length of the head, and rising abruptly from the nearlv tlat, fixed chee'k; 
their outer niarghi is broad, rounded, elevated, semicir(‘ular, with a 
deep groove sloping down to the fixed cheek; frontal limb v("rv nar- 
row, merely a rounded ridge l)etween the glabella and the Hat frontal 
rim; to the sides it merges into the strong ocular ridge and downward 
slope of the fixed cheek in front of the ridg(‘; fiontal rim narrow, 
nearly flat, and rising to tin" slightly rounded margin. 
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Surface apparently smooth with the excej)tion of a few small, scat- 
tenHl pustules on the ^-labella. 

At this same locality and horizon, and in limestone of the same 
character l)ut not in the same hand specimen, thei'e is a number of 
py^idia which appear to possess characteristics distinct from those of 
any d(\scril)ed species, and which have been referred to D, alastor. 
Th(‘v are of tlu' same type as those that have been referred to />. 
calis. They are transversely seinicircular in form, exclusive of the 
spines on the l>order. Axis elongate conical, convex, divided b}^ five 
shallow furrows into iive transvers(‘, very slightly convex rings, and 
a terminal section a little longer than the greatest width of any ring: 
the terminal section ends somewhat abruptly and slopes rapidly down- 
ward to the niaigin; it is marked at the point where it slopes down- 
ward by a small node each side of the center. Dorsal furrow very slight, 
as the pleural lobes are nearly Hat but slightly convex before reaching 
the margin; the pleural lobes are divided by five shallow furrows into 
a narrow fronted rim or segment and a posterior obscure segment; the 
furrows and segments, with the exception of the anterior furrow and 
S(‘gment, terminate at the inner margin of the border; the anterior 
furrow crosses the boi’der, and the anterior segment is continued out 
across the l)ordei-, merging into the anterior spine. Border flat, dis- 
tinctly defined except opposite the anterior segment, and bordered 
with a series of marginal spines; these include a long anterior spine, 
which is a continuation of the anterior margin and a part of the first 
segment; back of this there are four pairs of short spines which may 
be considered in a general wa}" as opposite the four anterior segments; 
the sixth pair of spines project backward; they are long, broad, fiat, 
and opposite the obscure terminal segment of the pleural lobe; between 
the two large spines, opposite the dorsal furrow at the side of the axis, 
are two short spines; all of the spines are more or less fiat and mei'ge 
directly into the fiat border with the exception of the two anterior, 
which are connected with the anterior segment and frontal rim. 

The surface of the rings and segments is marked by minute granules; 
oth(u*wise it appears to be smooth under a strong lens. 

A sp(^ciinen 7 mm. in length has a width of 12 mm., exclusive of the 
spines; axis ?> mm. in width in front, 1.75 min. at the posterior end; 
pleural lobe back of the first segment 3 min. in width. 

This species is characterized by the absence of a frontal limb on th(‘ 
head, and the p 3 ^gidiiim difiers from that of Dor[i)nj(iella typtcalh in 
having a narrow axis, broad, flat margin, and in the arrangement of 
the spines of the l)order. 

Formation and locality , — Middle Cambrian, central portion of 
Chang Hsia formation, in hard, gray, fine-grained limestone; 3.25 
miles southwest of Yen Chuang, Shangtung, China. 

Collected by Eliot Blackwekhu-, of the Carnegie Institution of 
Washington Expedition to China. 
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DORYPYGELLA ALCON, new species. 

This species is represented by a single, soniewimt imperfect speci- 
men ot the central portions of the head. 

Cilabella broadly triincato-conical, its width at the base and its length 
lieing the same; a pair of short, shallow, posterioi- furiows occur, 
which outline a postero-lateral lobe that extends out into and crosses 
the dorsal furrow; a second pair of furrows is very slightly indicated 
a short distance in advance of the posterior pair; ba(*k of tlu‘ postero- 
lateral lobe there is a deep, sharp, narrow furrow on tlie slopes into 
the occipital furrow; occipital furrow strongly detined, shallow m‘ar 
the center, and deeper laterally; occipital ring unknown; dorsal furrow 
well detined at the sides in front of th(‘ postero- lateral lobe. 

Fixed cheeks about as 1)road as the glabella; they I'ise rather 
rapidly from th(‘. dorsal furrow to a height slightly greater than that 
of the glabella, and slope gently backwai’d to the posterior furrow and 
rather abruptly downward in front of the ocular ridges; ocular ridges 
l)road and rounded; they originate opposite the glabella, somewhat 
interrupt the dorsal furrow, and extend outwai*d subparallel to the 
frontal margin of the head to the pal]iebral lobe; })alp(‘bral lobes 
broken away, but from the contiguration of the broken ])art of the 
tixed cheek they appear to have been nearly om^-half the length of 
the head and placed on the most elevated portion of the checdv; frontal 
rim narrow and nearly Hat, ti’ansverse, and sloping upward from in 
front of the glabella and the tixed cheeks. 

One of the j^eculiaidties of this head is the Idending of the ocular 
ridge and the downwai‘d slope of the tixed cheek, so that it appears to 
be a strong ridge just back of the frontal rim; another peculiarity is 
the interruption of the dorsal furrow by the ocular ridges and the 
postero-lateral lobes of the glabella. 

The inner surface of the crust is minutely punctate, as shown by 
the minute papillae on the cast; this may indicate that the outer 
surface was tinelv granulose. 

Length of the head, exclusive of the occipital ring, of the t}^pe and 
oidy specimen, is b mm., with a width near the edge of the palj3el)ral 
lobes of 10 mm. 

This species is distinguished from I). tyjfiralJs by its broadei* 
glabella and tixed cheeks and upwai’d sloping frontal rim, and fi*om 
I), alastor by the absence of a frontal liiiil) and the character of the 
lobes of the glabella. The pj'gidia, which are referred to I), aladot\ 
may possibl}^ belong to 1). alc(m\ but from the fact that they are 
evidently from a ditt'erent bed of limestone, and that there arc no 
specimens of the head associated with the pygidia, I do not think it 
best to include them under this species, especiall}^ as the head of IJ. 
alastor and the p}g*idia appear to be from the same bed of limestone. 

Proc. N. vol. xxix — 05 3 
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For)natlon ami local itij. — jMiddle Cjiniljrijiii, ceiiti-al portion of 
Clmno- Hsia formation, in hard, gray, tine-grained lime.stone; *3.25 
miles southr/eht of Yen Chuang, Ilsin Tai, Shangtnng, China. 

Collected ]>y Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus DAMESELLA, new genus. 

Diagnosis. — General form elongate, ovate, distinct!}^ trilobate, mod- 
erately convex. Head transversely semicircular, with the postero- 
lateral angles rounded or spiniferous; the anterior and lateral margins 
have a thickened or elevated border, within which there is a well- 
marked furrow. Glabella truncato-conical, marked with two or more 
pairs of short furrows; occipital furrow strongly defined; occipital 
ring rounded. Fixed cheeks rather broad. Free cheeks subtriangu- 
lar in outline, rising with a gentle curvature to the base of the eye 
lobe; the l)order is extended into a lateral spine a short distance in 
advance of where it is cut by the facial suture. Facial suture, cutting 
the anterior border nearl}" opposite the base of the inner margin of 
the palpebral lobe, extends with slight curvature backward to the 
palpebral lobe; curving about the latter it extends outward and back- 
ward, cutting the posterior margin a little in front of the rounded 
postero-lateral angle. Eyes small, elevated, and situated about mid- 
way of the glabella. 

Hypostoma sub-rhomboidal in outline; central poidion strongly 
convex, elevated, with an irregular border at the back and sides, 
broadening out in front to a greater width than at the back. 

Thorax with twelve or more transverse segments; axis about one- 
third the width of the thorax, gradually narrowing posteriorly. 
Pleime nearly horizontal, at right angles to the axis out to the point 
where the}- cuvre gently backward before terminating in a falcate 
extremity; pleural groove long, deep, and broad, starting at the dorsal 
furrow near the front and extending out on the falcate end. 

P 3 ^gidiiim sub-semicircular; axis convex, broadly conical, and divided 
into four or more rings bv transverse furrows; lateral lobes depressed, 
convex, and divided by furrows into four or more segments; border 
rounded, and bearing five or more spines on each side. 

Surface in the tvpe species granulose. 

This genus differs from Dorypyge^ with which it aj^pears to be most 
nearl}" related, in the character of the head; as far as known the tho- 
rax and pygidium are essentially of the same type, as far as fragments 
of Dorypyge can be compared with Jjamesella. The p}"gidium of 
Damesella is of essentially the same type as that of Olenoides^ and the 
pleural lobes of the thoracic segments are also of the same type; but 
the thorax of Olenoldes has eight segments and a strong median spine 
on the axis, while the thorax of Damesella has twelve or more seg- 
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iiients unci is without a median spine; from what is known of tlie Innid 
of Olenonlcs it i.s proliably the same as tliat of 

( rei) ot ype. — Da meHe! ! a hi arhtrel dev I W a 1 eo 1 1. 

The species referred to the genus are: DauteseUa hlacl'welderi Wal- 
cott, /A hdlagranaJata Walcott, D, hrevicaadata Walcott, D, (dfimv 
Walcott, D, dnends W^xg^xow— D)eelh)Ce]dial uk ? sia/ n>>/.s Ihu'geron. 

The g(‘nus Dlnes}ii< Etheridge, jr.,'^ appears to lie more iu‘arly 
related to Dorypyge Dames than to DameHilla or Dnnfjajydla Wal- 
cott. Its marked characteristic‘s are: the elongate oval glabella, with 
the small, distinct antero-Iateral and postero-lateral lolies; the small 
palpebral lolies; and the large pygidium with a spiuose border. Only 
oiu‘ species is knowii“"/>/;?c.sv/A' Ida Etheridge*, jr. 

Under the definition of Proparia, Dr. 0. E. Beecher giv(*s as an 
ordinal character ''Free cheeks not bearing the genal angles,’' and 
under Opisthoparia he said "Free cheeks geii(*rally s(*parate, alwa^’s 
bearing the genal angles.”'’ In Damesella the facial suture cuts the 
postero-lateral margin outside of the genal angle, so as to leave the 
genal angle on the fixed cheeks and at the same time tlu* spine corre- 
sponding to the genal spine in other genera of the order Pro[)aria on 
the free cheek. In other characters Dante, ^tUa belongs with the Pi’o- 
paria, and I think that the ch*tinitions of the orders Proparia and Opis- 
thoparia need to be modified in relation to tin* exc(*ption made by 
Darnevelhi in the position of the genal angle on the fixed cheek. 

DAMESELLA BLACKWELDERI, new species. 

General form ovate, moderately convex; distinctly trilobed, the 
central axis rather strongly convex, and the pleural lobes more or less 
flattened. 

Head transversely semicircular; frontal margin rounded and narrow 
in young individuals, becoming broader and more flattened with 
increase in size; it continues around the sides and the postero-lateral 
angle to unite with the narrowing posterior margin. A postero- 
lateral spine projects backward and slightl}^ outward from a point on 
the margin a little in advance of the postero-lateral angle. 

Glabella large, truncato-conical in outline, and marked by three 
pairs of short furrows; the posterior pair of furrows form a rounded 
pit near the margin and continue obliquely outward as a shallow fur- 
row to the central third of the glabella, separating a short, rounded 
lobe on each side; the middle pair of furrows are short and very lightly 
impressed; the anterior pair of furrows are indicated i)y a shoi’t, 
smooth, narrow space at the anterior fourth of the glabella; 0 (‘cipital 
furrow of medium width, rounded at the bottom and rather deep; it 

«Proc. Roy. Soc. Victoria, VIII, n. ser., 1896, p. 56, pi. i, figs. 1-5. 

^Am. Jour. 8ci., Ill, 1897, p. 198. 

^Idem, p. 187. 
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curves huckwiird sli^'htly at the sid(‘.s and then arches oently forward 
at the middle; occipital ring of medium width, curving slightly back- 
ward at the ends and forward at the center, rounded on top; dorsal 
furrow strongly marked all about the glabella, and passing posteriorly 
into a narrow but well-dehned furrow within the posterior margin of 
the postero-lateral limb; the front of the glabella almost overhangs a 
strong furrow within the frontal border that separates the frontal 
border from the tixed cheeks; frontal border or rim strong, rounded, 
and arching slightly upward in front of the glaliella. 

Fixed cheeks a little more than one-half the width of the glabella. 
They slope gently l)ack to the furrow on the postero-lateral limb and 
rather rapidly downward in front of the palpebral lobe to the furrow 
within the frontal border. A clearly delined, low, rounded ocular ridge 
extends opposite the anterior fourth of the glabella to the palpebi’al 
lobe, into the rim of which it merges; postero-lateral limb about one 
and one-third times as long as the width of the glabella at its base, and 
back of the palpebral lobe about one-third the length of tlie head; 
palpebral lobe a little less than one-third the length of the head, ele- 
vated at the outer rim, and rather narrow. 

The facial sutures cut through the rounded frontal margin of the 
head ol)li(piely and around backward, passing almost directly to the 
anterioi’ margin of the palpebral lobe; curving around the rather 
small eye lobe, they [)ass obliipiely outward aiul backwai’d, cutting 
the border of the head a little in advance of the postero-lateral angle. 

Free cheeks roughly subtriangular, with the outer margin bordei ed 
by a thickened, rounded rim, which gradually increases in width to 
the base of the long })ostero-lateral spiiie. Back of the spine to the 
facial suture the border narrows rapidly. The body of the check 
rises at a uniform slope to the base of the eye lobe. 

Thorax with a convex axis that narrows gradually from the anterior 
segment, where the width is 15 mm., to the twelfth segment, where it 
is 12 mm. One specimen preserves twelve segments, with the pygi- 
dium, and it may be that other segments are l)roken otl. The segments 
are' nearly transverse, except at the geniculation on the pleural lobes, 
where tlie falcate extremities bend slightly backward; pleural lobes 
llattened three-fourths of the distance out, where they curve slightly 
downward to. the extremities of the pleurae; pleural groove occupyi ng 
nearly tlie entire width of the pleura, except near the axis, where it 
narrows toward the front margin. At the outer extremity it fades 
out where the [ihuira curves outward and backward. There is some 
ditference in th(‘ strength and width of the pleural groove in dittcrent 
specimens. In some it has practically the same width from the axis 
out to its extremity, while in othei's it is narrow toward the axis and 
not quite as broad through the central poilions. 

Bygidium large, semicircular; axial lobe divided by four well- 
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delined transverse furrows, that areli sliohtly forward, into four 
moderately convex rino-s and a somewhat elevated teianinal portion 
which has the appearance of a thiekcuied rino-, with a strono* node on 
each side of the center and a slio-htly detined furrow on its front slo})e; 
the terminal rino' slopes rapidly downward to the bordiu*; lateral 
lobes broad, slii»htlv convex, and marked bv a nari'ow antei’ior riim*, 
which joins the thorax, and four strong, rather broad furrows that 
separate three rings and a broad, obs(*ure t(‘rminal ring; two obscure 
ridges run down the posterior slope of the central axis fi*om the two 
nodes upon the posterior end of the central axis and terminate in 
spines on the border; each of the rings of the iileural lolie, including 
the anterior bordci*, terminates in a long, shnider spine, that of the 
anterior liorder being much longer than the others; this arrangement 
gives live spines on each side of the axis and two spimvs back of the 
axis; the border is rounded and much interrupted b}" the strong spines 
extending out from it 

Surface of the crust minutely punctate under a strong lens, and 
marked l>y strong pustules, more or less irregularly arranged on the 
surface, except in the furrows; on the segments of the thorax the pus- 
tules are arranged on the front and back margins of the pleura and 
on the higher portions of the rings on the axis; on the pygidiiim the 
pustules occur on the elevated rings and somewhat irregularly on 
the pleural lobes, but not on the spines. On some portions of the 
surface, under a very strong lens, there appears to lie an irregular, 
inosculating, elevated series of lines or stria' interrupting the surface, 
leaving minut(‘ depressions or puncta between them. 

The portion of the thoi'ax preserving twelve segments has a length 
of 50 mm., with a width at the anterior end of the axis of lb mm., and 
on the pleural lobes of '2A mm.; the head of this specimen has a length 
of 2b mm, and a width of bd mm., exclusive of the posterodateral 
spines. 

Ohservations. — The pygidinm of this species is not unlike that of 
Olenoides Iddanci Bergeron,^' from China, but it dillers in the more 
depressed axis and in the character of the spines on the border*. This 
conclusion is given after an examination of the figures of ]\I. Bergeron 
and a comparison of specimens which have been identified as Oh^noides 
h'hlanci from the Ku San shale formation, 2.5 miles southwest of Yen 
C’huang, llsiii Tai, Slmngtung, China, which appears to be the horizon 
fi'om which the various species described by ]\I. Bergeron were 
obtained. Fi’om Olenokles marand the pygidinm of Damesclla U<(ck- 
v^ehlevi differs in the same manner as from C. leUand, From Id/nj- 
}>l/(je slatskowsJcu Fr. Schmidt,* it differs in the charactei* of the head 
and the general shape of the pygidinm and its spinose border. From 

« Bull. Soc. Geol. be France, 3d !>:er,, XX VII, 1899, p. 46. 

& Mem. Acad. Imp. Sci. St.-Peterybourg, 8th ser., VIII, No. 10, p.33, pl. ii, tigs. 1-10. 
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Ol('N()!(/es (hihid and Dor]fpif(jiUa alastor it ditfers in the slender axis 
and spinose ))order of the pygidiiini. 

This is one of the finest of tlie trilobitcs collected Mr. Black- 
welder; and owin^* to the fact that there is a number of specimens of 
tlie head and pygidium, and one specimen preserving the head attached 
to twelve segments of the thorax, it is possible to separate it from the 
genera l^orypipje and Olenoldes and to establish a generic type, the 
specimens of which have hitherto been confused with Dorypyge. It 
is not impossible that an entire specimen of Olenoides leblancl would 
prove that species to belong to the genus Damesella, 

Format 10 )) and local )ty .~ — Middle Cambrian; central portion of 
Chang llsia formation, in gra}" limestone, 3.25 miles and 6 miles south- 
west of Yen Chuang. Ilsin Tai. In talus, in dark limestone; 2.8 miles 
and d miles southwest, and 2 miles south of Yen Chuang, llsin Tai, 
Shangtung, China. 

The stratigraphic range given this species is based upon the com- 
parison of specimens that appear to ))e identical. 

Collected by Eliot Bhi(‘kwelder, of the Carnegie Institution of 
AVashington Expedition to China, 

DAMESELLA BELLAGRANULATA, new species. 

This species is represented b}^ the central portions of the head, 
exclusive of the free cheeks. These parts indicate that the head was 
transversely semicircular and moderately convex. 

Glal)ella truncato-conical, moderatel}^ convex, and marked l)y two 
pairs of very faintly indicated short furrows; occipital furrow nar- 
row, transverse, clearly defined; occipital ring of moderate width and 
slightly convex; dorsal furrow (dearly defined on the sides of the 
glabella; fi’ontal border narrow, rounded. 

Fixed checks of nearly the same width as the glabella opposite the 
palpebral lobes; they slope up very slightly from the dorsal furrow 
to the palpebral lobe, nnd gently backward to the slight furrow within 
the posterior margin; to the front they curve down rather rapidly to 
the frontal l)order; ocular ridge narrow and faintly defined; palpebral 
lobe a little inoi’c than one-fourth the length of the head, rising some- 
what abruptly from the plane of the fixed cheeks; postero-lateral 
limb from the dorsal furrow to its extremity about the same length as 
the width of the glabella at its base; it is marked by a shallow, nar- 
row furrow some distance within the posterior margin. 

The surface is ornamented i)v rather large, closely arranged 
pustules that cover the glabella and fixed cheeks; the pustules are 
larger on the occipital segment and its extension on the postero-lateral 
liinbs and on the frontal border: larger pustules are also scattered on 
the ])ack portion of the head neai’ the dorsal furrow. Over the spaces 
I>ctween the hu‘gcr pustules and on the pustules there is a minute 
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oTuiiulation that oives a very highly ornaiiicnted surface under a 

strono’ len^. 

The type and only specimen of the bead in the collection has a 
length of 12 mm., of which the glabella occupies 9 mm.; th(‘ width at 
the outside of the palpebral lobes is IT mm., and at the ocular ridges 
5.5 mm. 

The head of this species is much like that of D(im<sclht hlael'trehh ri 
in general form, but it ditfers in the elevated eye lobes and the pecu- 
liarly ornamented piistulose surface. 

F(>ru\(it'un} and locality, — ^Middle Camlirian, central portion of 
Chang Hsia formation, in a gray slabby limestone; G miles southwest 
of Yen Chuang, Ilsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

DAMESELLA BREVICAUDATA, new species. 

This species is based upon a p 3 ^gidium that is ti'ansversel}" semicir- 
cular in shape, with a short, strong, convex axis. The axis is marked 
1 > 3 " two anterior transverse furrows and a veiy shallow posterioi* 
furrow, that divide the axis into an anterior ring, that joined the 
thorax, two fainfcl}^ defined rings, and a rounded t(‘rminal section; the 
axis rounds down abruptl}" at its broad posterior end, passing into the 
margin. 

The doi'sal furi’ow is narrow and clearh" defined on each side of the 
axis. 

Pleural lobes fiat fora very short distance, and then rounding down- 
ward to the border; each lobe is marked by anterioi*, deep, narrow 
furi'ow within the margin, and four strong furrows termiiiate within 
the border; they divide the lobes into four elevated segments that 
merge into the irregular l)order; from the l)order fourteen spines 
project; the anterioi- spines appear to be the continuation of the 
anterior elevated margin of the p 3 ^gidiiim and the first segment; the 
second, third, fourth, and fifth spines are opj^osite the fuiTows 
between the segments, and do not appear to be the direct continuation 
of the segments, although a low I’idge from each segment crosses the 
margin obliquely to them; two spines project back of the axis, and 
one on each side opposite the dorsal fui'row on the side of the axis. 

Siii'face marked by an in*egulai* row of rather large tubercles on 
the rings of the axis and anchylosed segments of the plenral lobes; 
under a very strong lens the surface appears to be slightly roughened 
or uiinutel 3 ^ punctate. 

Dimensions, — Length, 7 mm.; width in front of border, exclusive 
of spines, 16 mm.; width of axis at anterior margin, 5 mm. 

Ohservations, — This species is characterized hy its short, wide, 
convex, central axis, relatively narrow pleural lobes, and very strong 
spinose border. It difiers from Domjpyye richthofeid Dames in its 
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short, broad axis and the character of the pleural lobes and spinose 
border. 

Furrniftion and huudlty . — Middle Cambrian; upper portion of Chang 
ILsia formation, in hard gray limestone; Chang llsia, Shangtung, 
China. 

DAMESELLA CHIONE, new species. 

Of this species there are several well-preserved central portions of 
the head, free cheeks, and pygidia. 

The head is transversely semicircular, moderately convex. Glabella 
convex, truncato-conical, rounded in front; the length is slightl}^ 
greater than the width at the base; a posterior pair of glabellar fur- 
rows extends inward and obliquely Ixackward a short distance, so as to 
outline a small, oval, slightly convex lobe at the postero-lateral angles, 
a second pair of very slightly impressed short glabellar furrows occurs 
about one-half way between the posterior furrows and the front; 
occipital furrow narrow, transverse, clearly defined; occipital ring 
narrow at the sides, increasing in width toward the center, slightlv 
convex and a little elevated at the back; dorsal furrow narrow and 
distinct. 

Fixed cheeks about one-half the width of the glabella at the base 
and moderatel}^ convex; the}^ round up from the dorsal furrow and 
are nearly fiat out to the palpebral lo))e, back of the line of which 
they slope gently to the furrow of the postero-lateral limb and in 
front more abruptly to the furrow within the front margin; palpebral 
lobe a little more than one-third the length of the head, narrow, dis- 
tinct, but not rising above the general level of the fixed cheek; oculai' 
ridge indicated onl>" by a veiy narrow, smooth line between the ante- 
rior end of the palpebral lobe and the dorsal furrow; postero-lateral 
limb narrow, and extending out a considerable distance to a rather 
blunt, rounded end; front margin of the head badly preserved; it 
a])pears to have been short, rounded, and separated from the glabella 
and fixed cheeks by a narrow furrow. 

Free cheeks subtriangular in outline, with a distinct, narrow, slight!}^ 
elevated border and a sharp postero-lateral spine; from the base of the 
spine an inner fiattened border originates and narrows to a point l)elow 
the front of the eye lobe; it is defined b}^ a narrow furrow within the 
sharp rim and the furrow between it and the central portion of the 
cheek; it is marked by granules in the same manner as the body of 
the cheek; the narrowing and disappearance of the fiat liorder, leaving 
only the narrow rim at the facial suture, indicates that the border in 
front of the fixed cheeks of the glabella was very nai’row; body of the 
cheek moderately convex, rounding up from the furrow at its base to 
the base of the strong eye lobe; the facial suture extends with a slightly 
sigmoid curve from the posterior base of the eye lobe outward and 
backward to the furrow within the rather broad posterior margin of 



CAMBIUAN FAUNAS OF CHINA— AAIJVTT. 



41 



NO. 1415. 

tlie free che(‘k; it there cuts (lir(‘ctly across the lobe, leaving- a short 
portion of the Inoad iiiarg-in extending- obliquely forward and outward 
to the base of the postero-lateral spine; in front of the palpeliral lobe the 
facial suture extends forward and slightly outward to the front margin. 

There are several specdinens of an hypostonia associated with the 
species that ap})(^ar to belong to it. The central portion is convex, 
suiiovate, and crossed toward the front by a strong furrow suliiiarallel 
to the rounded front margin; a narrow rim surrounds the front and 
expands into two ear-like tiattened pi'ojeetions opposite the strong fur- 
row crossing the central portion; the margin then contracts so as to 
leav<‘ a narrow, rounded rim opposite the convex portion of the pos- 
tei*ior part of the central body; it tlnm expands so as to form a 
subtriangular liml) on each side at the postero-lateral angles of the 
hypostoma. This hypostonia is of tlie same type as that of I)iune^t lla 
hJ((<‘l‘wchhri , 

The associated pygidium is transversely semicircular, with a spinose 
margin and convex conical axis. The axis is divided into live rings 
and a subtriangular terminal portion by five transverse furrows; the 
two anterior rings are rather convex, while tlie three posterior are but 
slightly defined liy shallow, narrow, transverse furrows. The pleural 
lobes are slightly convex out to the geniculation, where the slope is 
somewhat abruptly downward to the end of the falcate termination of 
the segment outlined on the lolie; the furrows crossing the axis extend 
out on the pleural lobes, so as to define a narrow anterior segment and 
four posterior segments and a central portion extending down from 
the axis; each of th(‘ segments terminates in a falcate, backward-curv- 
ing, short, Hat spine, of which there are six on each side, one for each 
of tlie segments and two back of the axis; there does not appear to be 
any clear indication of a border, as the space is occupied entire!}^ by 
the segments and their falcate ends. 

The surface of the glabella, Hxed cheeks, free cheeks, and occipital 
ring is marked by numerous, rather closely set, depressed pustules, 
between and on whi(*h there are very fine punctay as determined liy a 
strong lens. The surface of the p 3 g’idium is marked bv strong- pus- 
tules oi‘ granules that are thickly set on the segments but not on tlie 
furrows. There appears to be considerable diHercnce in the strength 
and size of the granules on different specimens. This mav be simply 
a matt(‘r of the state of iireservation, or the amount of wear to which 
the crust has been subjected, or it mav indicate a variety or even a 
different species. 

A head H mm. in length has a Avidth of 5 mm. at the exterior of the 
palp(‘bral lobes, and a width at the base of the glabella of 2 mm. 

— The pygidium illustrated bvM. Bergeron and named 
DlcdloCi nx xinenxix^^'' which occurs at this same stratigraphic 
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horizon in (liinn a|)})etu’8 to I’oseinble more closely than any other 
form the pyo-idimn of this species. As illustrated and described by 
M. Bergeron it ditfers from Da^nesella clikmp iw its shorter axis, Hve 
instead of six spines on the margin, and a smooth ii^stead of gnmulose 
surface. Dame^tUa chione has a head of essentially^ the same type as 
that of I), hlaeJnrrldfrl ; but the pygidium differs in having its anchy^- 
losed segments extending out directly across the border into the falcate 
spinose ends, instead of stopping within the boi’der and having spines 
representing the extension of the segments extending outward from 
the border. 

Specimens of Drejmnura Bergeron Agnostm douvUl el Bergeron 

are associated with DcuNeseUa chione^ and Ptychoparla ceths Walcott 
and Shavgtungla >^j)lnlfera Walcott occur at the same horizon and in 
many instances on the same hand specimen with I), chione. 

Fonnatlon and local itg.- — ^liddle Cainlirian, Ku San shale forma- 
tion; 2.5 miles southwest of Yen Chuang, llsin Tai, and in isolated 
hills 12 miles S. 80 E. of Tai An Fu, Shangtung, China. 

Collected by" Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus AGRAULOS Corda. 

AGRAULOS ABARIS, new species. 

Glabella and tixed cheeks convex, siibrhomboidal in outline and 
strongly rounded in front. Glabella moderately" convex; sides s lightl}- 
converging; front ))roadly" rounded; surface marked by" three short 
and very slightly impressed fui‘rows; occipital furrow shallow and 
arching slightly forward at the center. Occipital ring narrow at the 
sides, gradually increasing in width to the broad base and a strong 
occipital spine. 

Fixed cheeks slightly- convex, about half the width of the glabella; 
between the glaliella and palpebral lobes the cheeks are almost flat; 
posteriorly" they slope rapidly downward to the short postero-lateral 
limbs; in front they- also slope rapidly- downward and merge into the 
fi’ontal limb; palpebral lobes small; ocular ridges narrow and faintly- 
detined; frontal limb slightly- prominent at the central portions, where 
it merges into the rounded fi'ontal rim, the line of demarcation 
between the tAvo l)eing very- slightly- defined; at the sides the frontal 
rim narrows and is elevated above the lateral extension of the frontal 
limb; dorsal furrows very- distinctly- defined. 

Surface apparently smooth under a strong lens, with the exception 
of very- indistinct irregular lines that radiate from the front of the 
glabella outAvard across the frontal limb. 

The one specimen of this species in the collection has a length of 
5 mm. exclusive of the occipital spine. The Avidth at the palpebral 
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lobes is 5 miii. This species is clearl}^ separated fi’oiu other forms by 
its strono-ly cleiined ola))olla and prominent limb, which is formed by 
the union of the true limb and the frontal margin. 

Formatum and locality, — Lower portion of Chan^’ Flsia formation 
near base of oolitic limestone. Yen Chuan^^ Ilsin Tai, Shangtung, 
China. 

Collected liy Eliot Blaekwekler, of the Carneg-ie Institution of 
Washington Expedition to China. 

AGRAULOS ABROTA, new species. 

This species is represented by several small heads exclusive of the 
tixed cheeks. It is closely relati^d to Ayraalos dryas but ditfers from 
it in the greater width, stronger convexity of the glalndla and greater 
downward slope of the frontal margin. The surface is also more 
minutely punctate than that of Ayraulos diajas. Largest specimen is 
a little less than 3 mm. in length. 

Fonnation and locality. — Middle Cambrian. Lower portion of 
Chang llsia limestone. In gray oolitic limestone, Chang Hsia, Shang- 
tung, China. 

Collected by Eliot Blackwelder, Carnegie Institution of Washington 
Expedition to China. 

AGRAULOS ACALLE, new species. 

Central portions of head, exclusive of free cheeks, moderately con- 
vex. (Tlabella truncato-conical, convex, short, scarcely more than 
one-half the length of the head, and without traces of furrows; occipi- 
tal fun’ow not much more than a depressed line; occipital idng broad, 
almost subti*iangular in outline, and rising at the center to a small 
node. 

Fixed cheeks about as wide as the glabella, strongl}" convex, and 
merging into a frontal limb of about equal width and convexity; pal- 
pebral lol)c minute, situated opposite the central portions of the gla- 
bella; postei'o-lateral limbs short and marked by a nari’ow furrow 
parallel to the margin. 

Surface smooth under a strong lens. The heads vaiy in length from 
3 to 4 mm. A specimen 3 mm. in length has a width of mm. at 
the palpebral lobes. 

Formation and locality. — ^Middle Cambrian. In gray crystalline 
limestone, 3.25 miles southwest of Y"en Chuang, Ilsin Tai, Shangtung, 
tdiina. 

Collected b}^ Elliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 
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AGRAULOS AGENOR, new species. 

Glabelhi slio-htly trnn(‘ato-(‘onivnl, strongl}^ ronvcx; occipital furrow 
rouiid(‘(l, (*lcarly dcHncd; occipital riiio- slio-htly convex, subtriangular 
in outline, narrow at the sides and liroadenino- out to an obtuse spine 
behind; dorsal fin*row narrow and clearl}^ defined. 

Fixed cheeks about one-half the width of the ohibella, convex, 
risino' from the dorsal furrow and arching down to a small palpebral 
lobe; the fixed cheeks slope rapidly backward to a short postei'o- 
lateral limb, and anteriorly to a rather broad, veiy slightly eonvex 
frontal limi); a rather deep, narrow furrow occurs within the elevated 
margin of the postero-lateral limb. 

Siirfa(‘e minutely punctate under a strong magnifier, the punctie 
formed apparently by an irregular network of elevated lines. The 
only specimen of the head representing this species has a length of 
2.5 mm. 

Forui<(t!o)t and locality . — Middle Cambrian, Chang Hsia formation, 
about 50 feet below the Ku San formation, in eonglomeratoid lime- 
stone. Chang Hsia, Shangtung, China. 

Collected by Eliot Blaekwelder, of the Carnegie Institution of 
Washington Ex})edition to China. 

0 

AGRAULOS DIRGE, new species. 

This species is represented by the central portions of the head, 
exclusive of the fixed cheeks. The sui-face is depressed, convex, with 
the glaliella rising but little above the general surface at the front, and 
])ut moderately convex at the base. 

Glabella trnncato-eonical, indistinctly defined from the frontal rim 
and at its basi" from the occipital ring; without traces of furrows; 
occipital furrow indicated only b}^ the very slight convexity of the 
occipital ring. 

Fixed cheeks about three-fourths of the width of the glabella; pos- 
teriorly they merge into the short postero-lateral limbs and toward 
the front into the broad, gently convex, frontal limb, whieh eontinues 
uninterruptedl}^ to the anterior margin of the head; palpebral lobes 
small; ocular ridges indicated by a dropping down of the fixed cheek 
at the pla(‘c where the ridges usually occur. 

This species recalls the general form of Agnndos sfeenuus Billings; 
it differs in being less convex, in its broader fixed cheek and short 
oc*cipital ring. It also difl'ers in its wider fixed cheeks from Agcaiilos 
dolon, whi(‘h occurs at about the same geologic horizon. 

The largest head in the (‘ollection has a length of 11 mm. and the 
same width at the palpebral lobes. 
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lujnnatlon and locaUtfj , — Middle Cainlirian. Lower poi'tion of 
Chant;- Hsia formation near luise of oolitic lime.stone; o inih's north- 
northeast of Hsin Tai Hsien, Shanotiing, China. 

Collected h\^ P^liot Black welder, of the Carne^-ie Institution of 
Washington Expedition to China. 

AGRAULOS DIVI, new species. 

This species is rejiresentt'd by portions of the central jiarts of the 
head. The o’lahella is convex, triincato-conical in outline, the width 
at the base and the length being- the same; three pairs of glabellar 
furrows are ver\^ slightl\^ indicated; occipital furrow shallow and 
broad; occipital ring- narrow at the sides, gradually widening toward 
the center, very slightly convex, and without an occi})ital spine. 

Fixed cheeks about as wide as the front end of the glabella and 
nearly tiat opposite the palpebral lobes; posterioi-ly they slope slightly 
into a strong groove parallel to the posterior margin, and in front the 
slope is slight down to a bi‘oad, slightly indicated, transverse furrow. 

Palpebral lobes unknown, only a trace of the ocular ridge is shown; 
frontal limb convex, bi-oad, and extending to the frontal margin with- 
out any trace of a line of demarcation l)etween it and the frontal rim; 
a broad, shallow, transverse furi-ow extends in front of the glabella 
and outward across the cheeks below and in front of the ocular ridges; 
dorsal furrow ))road and shallow; siii-face tinely papillose under a 
strong lens. The largc^st head of the collection has a length of b mm. 

This species is characterized by its short glabella, broad dorsal fur- 
row, transverse furrow in fi*ont of the glabella, tind sti-ong frontal limb. 

Formation and load it tj , — Middle Cambrian. Either base of Chang 
llsia formation or in pas.sage l)eds ))etwe(m the Man To formation and 
the Chang Hsia formation; 3.2 miles southwest of Yen Chuang, Hsin 
Tai, Shangtung, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Expedition to China. 

AGRAULOS DOLON, new species. 

This species is represented by the central poi’tion of the head, exclu- 
sive of the free cheeks. The glabella and tixed cheeks are convex, 
somewhat rliomlioidal in outline; glabella convex, narrowing slightly 
toward the broadly rounded frontal margin; posteriorly it is separated 
from the occipital ring by a very faint, narrow furrow; there are no 
traces of glabellar furrows; occiiiital i*ing strong, and merged into the 
l)road, subtriangular ]>ase of a strong, short spine; dorsal furrows shal- 
low, ])ut sutticiently strong to mark the line of demarcation between 
the glabella, tixed checks, and frontal limb. 
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Fixed clieeks n nioi’e than half the width of the glabella, rising 

rapidl>^ from the facial suture and merging into the frontal limb 
anteriorly and into the short postero-lateral limbs at the back; palpe- 
bi*al lobes small and narrow; ocular ridges l>road but faintly defined; 
they extend from the antero-lateral angle of the glabella outward and 
slightly l)ackward to where they unite with the palpebral lol)c; frontal 
limb slightly convex from the front of the glabella to the broadh^ 
rounded front margin. 

Surface apparently smooth. The largest specimen in the collection 
has a length of 9 mm., exclusive of the occipital spine. 

This species strongly suggests Billings from the 

paradoxides zone of Newfoundland; it dilfers in the form of the frontal 
liinl) and border. In ^1. dolon the frontal limb arches gently down- 
ward and forward to the margin, while in A. strenum it is nearly flat 
and slightly convex between the glabella and the margin. The glal)ella 
of the latter is also proportionally longer. 

It diflers from Aijraulos iUrce in its greater convexity, more clearly 
defined glabella, and strong occipital s})ine. 

Formation and tocaUty. — Middle Cambrian. Lower portion of 
Chang Hsia foianation near base of oolitic limestone; 2.2 miles south- 
west of Yen Chuang. Ilsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, Carnegie Institution of Washington 
Expedition to China. 

AGRAULOS DRYAS, new species. 

Glabella and flxed cheeks convex; rhomboidal in outline. Glabella 
convex, short, narrowing slightly toward the rounded front, without 
traces of furrows; occi})ital furrow bi'oad, veiy faintly defined; occip- 
ital ring very narrow at the sides, broadening out rapidly to a blunt 
point so as to be almost triangular. 

Fixed cheeks about two-thirds the width of the glabella, and sloping 
slightly downward to the small palpebral lobes which are situated 
about midway between the posterior and the front margin of the head; 
l>ack of the palpebral lol)e the fixed cheeks slope rapidl}" to broad, 
short, postero-lateral limbs; palpebral lobes short; form unknown; 
ocular ridges not distinguished on the downward slope of the flxed 
cheeks toward the frontal limb; frontal limb and frontal rim nearly 
as long as the glabella; very slightly convex and separated from each 
other by a shallow, slightly defined depression; dorsal furrow shallow 
but clearly defined. 

Entire surface marked by numerous, rather strong, puncbe; also 
very fine, almost microscopic, irregular, elevated more or less concen- 
tric, striic on the glabella. Length of head M.5 mm. 

This species is represented by one specimen. It is strongly char- 
acterized by its punctate surface and general form. 
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Fornuitum and londii y , — Central })ortion of ('liant^* Ilsia fornuition, 
near the top of the oolitic limestone; 1 mile west of Chang Ilsia, 
Shangtimg, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus ANOMOCARE Angelin. 

ANOMOCARE ALCINOE, new species. 

This species is represented by a single specimen, pres(‘i*ving the 
anterior portions of the central part of the head, exclusive of the free 
cheeks. These ))arts indicate that the head was lai’ge, mod(M’atelv 
convex, and longitudinally quadrilateral, exclusive of the free chet'ks. 

Glabella slightly convex, rising gently from the dorsal furrow 
toward the center; faint indications of three pairs of glaiiellar fur- 
rows are shown by rellected light over the smooth surface; sides sub- 
parallel to the rather l)roadly rounded front; occipital furrow and 
ring unknown. 

Fixed cheeks about onc-lialf the width of the glabella, nearly Hat 
opposite the palpebral lobes, and sloping gently to tin* fi’ontal liinl), 
into which they^ merge in front of the palpebral lobe; the ocular ridge, 
starting just back of the antero-lateral angle of the glabella, extends 
ol)liquely out to the narrow palpebral lobe; frontal limb nearly Hat; 
it slopes gently from the glabella and palpebral lobes to a raised line 
which separates it from the l)road, slightly concave frontal rim. 

The surface a})pears to be smooth under a sti’ong hms. ' 

An associated jyvgidiuin has a broad planulate margin and convex 
axis, with slight indications of about six segments. The most nearly 
related form from Ghina is ^1. divdas. In the latter form the fiontal 
rim is slightlv convex, while in A. aldnoe it is slightly concave. 

Format 'wn and local dy , — Middle Cambrian, upper portion of the 
Chang Hsia formation, in limestone nodules; A juiles south of Kao 
Chia Pu, Hsiii Tai, Shangtung, China. 

Collected bv Eliot Blackwclder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE BERGIONI, new species. 

Head, exclusive of the free cheeks, longitudinally sub-quadrilateral, 
convex. Glabella truncato-conieal, moderately convex, and mark(‘d 
in the cast by two pairs of glabellar furrows; also a low, rounded, 
median ridge; sides slightly arched outward o})posite the palpebral 
lobes; front broadl}^ rounded; occipital furrow deep, lounded, and 
arching forward slightly at the middle; occipital ring narrow and 
1 ‘ising at the center to form the base of a rather strong spine; dorsal 
furiow strong at sides and less so at the front. 
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Fixed (‘hecks very luirrow, forming* little iiioi’e thnn a convex ridoe 
hetween the dorsal furrow and the furrow within the ])alpel)ral lol)e; 
they slope rapidly to the front, ineri»ung into the frontal limb, and pos- 
teriorly dowmvai'd to a veiy short postero-lateral limb; palpel)ral lobes 
narrow, about one-third the length of the head; oeular ridg-e low and 
merging* into the i*im of the palpebral lol)e; frontal liml) short and 
sloping downward to a slightly convex frontal rim that is about twice 
as wide as the frontal limb in front of the glai)ella; tlu‘ line of demar- 
cation between the frontal limb and rim is little more than a change in 
direction of the slope, the slope of the rim being less. 

The outer crust is exfoliated over most of the head. Where pre- 
served, the outer surface is smooth under a strong lens. The length 
of the head of the. type specimen is 12 mm.; the glabella, exclusive of 
the occipital groove, 6 mm.; frontal limb, 1 mm.; frontal rim, 2 mm. 

ddiis species is doubtfull}" referred to the genus Anouiocar(\ as 
the glabella does not have the parallel sides so characteristic of that 
genus and the pali)ebral lobes are rather short. The reference to 
A)iowocare is l)ased on the character of the fi'ontal rim, narrow fixed 
cheeks, and the general contiguration of the glabella. 

Formation a/td /ocalifi/,—V\^pGV Cambrian, Chao ]\Ii Tien forma- 
tion, in coarse, gray limestone; 9 miles north of Hsin Tai llsien, 
Shaiigtung, China. 

Collected lyy Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE BIANOS, new species. 

This species is represented by a portion of the glabella and the 
frontal limb. The glabella appears to have been (piadrilateral in 
outline, broadl}^ rounded in front, and moderateh" convex. It is 
marked in the cast of the interior by very slight traces of three pairs 
of short glabellar furrows and a very slight, narrow, median ridge; 
dorsal furrow shallow, but well marked; frontal limb nearly flat for a 
distance of 2 mm. in front of the glabella, where it curves downward 
at an angle of about 45^ for a distance of 3.5 mm. It is cpiite probable 
that at the angle between the flat portion and the sloping front there 
was some indication on the outer crust of a division between the 
two parts; if so, the shorter inner portion would be the frontal limb, 
and the sloping outer portion the Hat frontal rim. Exterior surface 
unknown. 

This species is veiw clearly characterized by the form of the frontal 
limb. 

Formation and locality , — Upper Cambrian, upper portion of the 
Chao ili Tien formation, in a hard gra}" limestone; 2.7 miles south- 
west of Yen Ohuang, Hsin Tai, Shangtung, China. 

Collected by Eliot Blac^kwelder, of the Carnegie Institution of 
Washington Expedition to China. 
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ANOMOCARE BISTON, new species. 

This species is repres(‘nted by some fra^'inents of the central portion 
of a head, (jlal)ella moderatel}" convex, subqiiadrilateral in outline, 
naiTowino- slioditly toward the broadly rounded, almost transverse 
front: surface marked ))V three pairs of slio-htly impressed short fur- 
rows; occipital furrow rv)undcd, distinctly marked, transverse; occi- 
pital rino' narrow at the sides, broadenini;’ toward the centei* to form 
the l>aseof a moderately strong- spine; dorsal furrow narrow, roimded, 
and distinct. 

Fixed cheeks nari-ow, scarcelv more than a ridge between the dorsal 
furrow and the ])al})el)ral lobe; palpebi‘al lobe about one-third the 
length of the head, separated from the tixed check hy a narrow, deep 
groove; ocular ridge short, distinct, and merging into the rim of the 
palpebral lobe; postero-lateral limb al)Out as long as the width of the 
glabella, narrow, and marked lyv a longitudinal groove. In front of 
the glabella a narrow frontal limb slopes downward to a slightly con- 
vex, liattened frontal rim about three times as long as the frontal limb. 

Surface minutel}^ ])unctate. Length of the largest head, exclusive 
of the occipital spine, 8 mm. 

This little species appears to be quite distinct from any other form 
of the genus. Its narrow lixed cheeks, relatively large eye lobe, and 
liattened frontal rim are the characteristics upon which it is referred 
to 

Formatloi} and locality, — Middle Cambrian, in the lower lialf of the 
Chang llsia formation, in a compact gray limestone; 2 miles south of 
Yen Chuang, llsin Tai, Shangtimg, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE {?) BUTES, new species. 

General form of head semicircular, moderately c*onvox. Glabella 
sub-(|uadrilateral in outline, narrowing slightly toward the nearly 
transverse front; marked by three pairs of slightly inq)ressed short 
furrows and a low, narrow, median ridge; occipital furrow shallow, 
rounded, and arching very slightly towa)*d the center; occipital ring 
slightly convex and of moderate width throughout, marked by a 
minute pointed node at the center: dorsal furrow rounded, distinct. 

Fixed clieeks h‘ss than one-half the width of the glabella: they rise 
with a gentle slope from the dorsal furrow to the furrow Avitbiii the 
rim of the palpebral lolie, slope ba(‘k into the postero-lateral limb, and 
somewhat abruptly downward in fi'ont of the oculai’ ridge into the 
frontal limb; ocular ridge clearly defined and merging into the rim of 
the palpebral lobe; the latter is a little more than one-third the length 
of the head; postero-lateral limb nearly as long as the width of the 
Proc. N. M. vol. xxix — 05 4 
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glabella at the base, narrow, and marked l>v a sti’ong groove ^^ithin 
the rounded posterior mai'gin; frontal limb slightly convex and curv- 
ing downward to the fattened frontal rim: the rim is a little longer 
than the length of th(' limb in front of the glabella, and the line of 
demarcation between the limb and the rim is little more than the 
angle formed l)y the union of the nearh^ Hat rim with the inclined 
frontal limb. 

Free cheeks irregularlv triangular; marginal boi’der flattened, 
strong, and prodiiC(‘d l)ehind into a strong, flattened spine; central 
area slightly convex, and rising rathei* abi-uptl^^ to the base of the eye 
lobe; anteriorly the border of the cheeks narrows to a slender point. 

Thorax unknown. 

Associated p^^gidium semicircular in outline, convex; axis convex, 
about two-thii’ds the length of the pygidiuni, and divided l)y four 
furrows into four rings and a terminal, longer ring, upon which a 
slight depi-ession on each side indicates a fifth funow; the pleural 
lobes extend out about one-half of the distance nearlv flat, and then 
curve somewhat abruptly downward to a rather broad, flattened mar- 
gin, into which they merge; the four grooves on the axis and the fifth 
gi*oove just within the interior niargin extend across the pleural lobes, 
dying out on the flattened margin. Two small nodes occur at the 
posterior end of the axis, through which a low, broad, rounded ridge 
extends backwai’d and downward into the flattened margin. 

Surface minutely punctate under a strong lens; fine, radiating, 
irregular, elevated lines cross the frontal linib from the furrow in 
front of the glabella and the ocular ridge to the flattened frontal I’im, 
and also from the base of the eye lobe to the margin of the free cheeks. 

This species varies from the described foi’ins in the broad, relative!}^ 
short glal)ella and the configuration of the frontal rim and limb. 

Fnnaation and locality, — i\ fiddle Caml)rian, lower portion of Chang 
llsia forniation, in a gra}", fossilifei’ous limestone; 3.2 miles southwest 
of Yen Chnang, Ilsin Tai, Shangtung, Cduna. 

Collected by Ediot Blackwelder, of the Caimegie Institution of 
Washington Expedition to China. 

ANOMOCARE ? DAULIS, new species. 

Of this species the central poidions of the head, exclusive of the 
free cheeks and associated pygidium, are knowji. Glabella rather 
strongly convex and faintly marked by three paii's of furi'ows; it 
narrows slightly toward the rounded front; occipital furrow narrow 
and curving slightly forward nt the center; occipital ring of medium 
and nearly uniform width from side to side; dorsal furrow shallow 
and rounded; posteriori}^ the latter s('pai‘ates a narrow, elongated lobe 
from the side of the glabella, and joins the occipital furrow; the nar 
ro^v lobe mentioned extends backward to the occipital furrow and 
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laterally niero’e.s into the fixed cheek; from another point of view the 
dorsal furrow might ]>e considered to pass outside of the narrow, 
elongate lobe, near the base of the glabella, and the furrow beUveen 
the glaliella and the elongate lobe would then be an inner division of 
the dorsal furrow. The surface of the glabella is somewhat irregular 
on account of the lateral furrows, and a rather loiinded, broad longi- 
tudinal ridge which extends its entire length. 

Fixed cheeks less than half the width of the glabella; they rise from 
the dorsal furrow and merge into the large eye loi)e, and anteriorly 
are divided bv the strong ocular ridge which passes into the strong 
palpebral lobe; in front of the ocular ridge the cheeks slope down- 
ward to a second ridge which extends from the front line of the gla- 
l)ella sub-parallel to the ocular ridge as far as the facial sutures; 
frontal limb relative!}" long, slightly concave to the narrow, very 
slightly rounded riu]; postero-lateral limbs short and marked by a 
strong curve within the narrow posterior rim. 

Surface smooth under a strong lens. 

The associated pygidium has a strong central axis marked 1)V five or 
six rings that are very distinct on the broad plaiiulate margins. This 
species is strongly characterized by its peculiar glabella with the 
elongate, narrow lobes near its base; also by the broad, slightly 
convex frontal rim. 

Formation and localltj /. — Middle Cambrian. Upper part of Chang 
Hsia limestone, Chang Hsia, Shangtung, China. 

Collected by Eliot Hlackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE DAUNUS, new species. 

This species is represented by a portion of the glabella and frontal 
limb, and a fragmeiit of a large, free cheek associated with it; also an 
associated pygidium which has the sauie characteristic surface mai'king. 

Clal)ella slightly convex and marked by three pairs of very faintly 
indicated furi’ows; it has a length of lb mni. with a width of VI mni. 
near the base; it narrows slightly toward the rounded front; a fragment 
of the tixed cheek indicates that the latter was nearly Hat between the 
glabella and palpebral lobe; the frontal lobe is nearly flat for a distance 
of 4 mm., when it slopes downward to the thickened frontal rim, no 
line of demarcation distinguishing the frontal rim. 

The free cheek indicates a moderate convexity for the head; also 
that the margin, which is very narrow at the front, widens out grad- 
ually toward the postero-lateral angle of the head; the base of the eye 
lol)e shows that the palpel)ral lobe and eye were relativel}" small; the 
line of facial suture, as shown b}" the free check, shows that the postei o- 
lateral limb of the fixed cheek was large and more than half the Avidth 
of the cheek; also that the antero-lateral limb was strong. 
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The .surface of the o-hi))olhi is marked l)y shallow [)its varying' oTcatl}^ 
in size and foiau; the pits are so closely crowded that the lines of 
d(‘inai'cation between them in places form an irregadar network; on 
the posterior portions of the glabella, also on the frontal limb, the 
shallow pits ai’C more or less scattered, giving a somewhat coarsel}" 
punctate appearance; the fixed cheeks and free cheeks are marked by 
strong, but not large, pits or punetie, scattered somewhat thickl}^ over 
the surface; the surface of the associated p^^gidiuin is much like that 
of the checks. 

The associated pygidium has a width of 26 mm. and a length of 
12 mm.; it is moderately convex with a prominent axial lobe and a 
broad, slightl}^ concave border that merges above the slightly convex 
pleural lobes. Axial lobe convex with the elevated portion about five- 
sixths of the length of the glabella; it slopes abruptly downward and 
backward from the elevated portion to a low slightly convex termina- 
tion near the posterior margin; divided by live well-marked transverse 
furrows that separate it into five segments and an obtuse terminal 
segment which has two rather large, rounded nodes, outlined b}" a 
slight depression at the center; the pleural lobes are grooved b}^ the 
extension of the furrows crossing the axis; also by pleural grooves, 
both of whi(‘h extend outward across the pleural lobe and curve back- 
ward across the broad, planulate border of the margin. 

Formation and ^Middle Cambrian. Lower portion of 

Chang Ilsia limestone, in green nodular shales of the horizon of the 
oolitic limestone at the base of the Chang Hsia formation; 2 miles 
south of Yen Chuang, Ilsin Tai, Shangtimg, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE DECELUS, new species. 

Of this species only the anterior central portions of the head are 
known. It is characterized by a broad, nearly fiat, fi’ontal rim that, 
with the frontal limb in front of the glabella, has a slightly convex 
slope interrupted onl^" by a shallow, narrow groove; the frontal limb 
is ornamented with raised, narrow, irregular, more or less inosculat- 
ing lines that radiate from the front of the glabella and ocular ridges 
down to the narrow groove separating the limb from the frontal 
margin. 

The fixed cheeks are about half the width of the glabella. They are 
nearly fiat and interrupted by a i-ather strong ocular ridge. The 
glabella is large, bi’oadly rounded in front, with the sides sub-parallel 
from opposite the center of the palpebi*al lol)es to the l)roadly rounded 
front. The ])alpebi*al lobes and posterioi* portions of the head arc 
broken away in the onl}^ specimen known. 
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'Hiis sporios is associiited with Dain(\'<, from which 

it di tiers in t ho chiiracter of the frontal limb and niai'cin, in which 
respects it alsoditi'ers from and Anonujcarc tatiau. 

It mav also be compared with the form from the St. Croix sandstones 
of Wisconsin, illustrated by James Hall as ( ^(moce}>haJ 'de^ dt(uh. m<(t\isA^ 
and with .1. alemot\ from which it diti'eis in having a convex frontal 
rim instead of concave. 

Forwation and locaJdi /. — Middle Cambrian. Keddish limestone 
near base of Chang Hsia formation in oolitic limestone. Yen Chuang, 
lisin Tai, Shangtung. China. 

Collected by Kliot Blackw^elder, of the Carnegie Institution of 
Washington Kxpedition to China. 

ANOMOCARE TATIAN, new species. 

This s])ecies is most closely related to A))onwcarn tcmenvx. It ditiers 
from it in having a proportionately more convex and liroader glabella 
and stronger dorsal furrows. The associated pygidium is also longer 
in proportion to its width, and it has eight or nine segments in its axis. 

The largest head has a length of 18 mm. exclusive of the frontal 
I'im, which is somewhat l)roken. This pro])ably had a widtli of about 
^ mm. A glabella 10 mm. in length has a width of 8.5 mm. at th(‘ 
base and 7 mm. at the bioadly rounded fi*ont. 

Format ha) and Ioc<dd}j , — Middle Cambrian. Near ))ase of Chang 
Hsia formation in gray oolitic series. Chang Hsia, Shangtung, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARE TEMENUS, new species. 

Head large, moderately con\ex, and transversely (piadrilateral, 
exclusive of the free cheeks. CTla])ella slightly convex, rising gentl}^ 
from the dorsal furrow to the center, which is marked by a narrow, 
longitudinal ridge. A glabella 14 mm. in length has a width of lOl 
mm. at the base and 8 mm. at the rounded frontal margin; indications 
of thi'oe pairs of glabellar furrov s are shown bv retlecbal light ov(‘r 
the smooth surface; occipital furrow veiy shallow, scarcely more than 
indicating the line of demarcation between the glabella and the rather 
narrow occii)ital ring; dorsal furrows shallow. 

Fixed cheeks narrow and nearly Hat; they merge laterally into the 
large pal})ebral lobe and posteriorly slope down rapidly to the poste> 
rioi* nairgin; ocular ridges low, rather broad, and clearly marking the 
division between the central portion of the free cheeks and the rapid 
slope to the frontal rim; frontal limb in front of the glabella nari’owei* 
than the frontal rim; it is slightly (*onvex and merges into the iiarrow 

An. Kept. N. Y. Stat(‘ Cab. Nat. Hint., 1863, pi. vii, tigs. 36, 37. 
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furrow ))ctwe(‘n it and the rather broad frontal rim; the latter in a 
head 21 mm. in length is 3^ mm. long; postero-lateral limbs nari’ow, 
with a length about equal to the width of the base of the glabella. 
A strong furrow divides it al^out midwa}^ parallel to the posterior 
margin. 

Minute scattered pores are shown on the surface under a strong 
lens. 

The associated pvgidiuni has a broad planiilate margin, convex axis, 
and slight indications of three or four segments. 

The most nearly related form from China is A, 'plamim Dames. 
This species differs from the latter in its narrower ffxed cheeks and 
larger glabella. 

Formation and localitij.-AsUdidAa Cambrian. Upper portion of 
Chang Ilsia formation in oolitic limestone, about a mile southwest of 
Yen Chuang, llsin Tai, Shangtung, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus ANOMOCARELLA, new genus. 

Anomocarella is proposed to include three species from the Middle 
Cambi*ian of China that differ from Anomocare in the absence of glabel- 
lar furrows and the presence of a relatively narrow, flattened frontal 
rim. The sides of the glabella are parallel, palpebral lobes of medium 
size, and ocular ridges more or less clearly defined. The associated 
pygidium has a narrow conical axis, marked by several transverse 
furrows which extend out on the pleural lobes and more faintly" on 
the sloping rim. 

t Tcn otijpe, — An oi nocar ell a eh in ensis. 

Two other species are referred to this genus: A, alhion and A. 
Ijaucir^ the latter with some doubt. 

ANOMOCARELLA ALBION, new species. 

This species is represented by three more or less imperfect speci- 
mens of the head exclusive of the free cheeks. These indicate that 
the head was of moderate convexity and semicircular in outline. 

Glabella moderately convex, with a gentle and nearly uniform 
curvature from side to side; on one specimen three pairs of glabellar 
furrows are very faintlv indicated; the sides of the glabella arch 
slightly inward between the base and the rounded front; occipital 
furro^v shallow, rounded, slightly separating from the glabella a very 
slightly convex occipital ring; dorsal suture narrow, but distinctly 
marked. 

Fixed cheeks a little less than one-half the width of the glabella and 
nearly flat; they merge into the furrow within the palpebral lobe and 
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})()steriorly .slope i^ently downward to the posterior margin; oeular 
ridges low, rounded, and merging* into the flattened palpebral lobes; 
in front of the oeular ridges the elieeks are interrupted iiy an oblicpiely 
transverse ridge that extends subparallel to the oeular ridge to the 
front of the glabella, where it merges into the frontal limb; frontal 
limb very narrow, sloping rather abruptly downward from the dorsal 
fui'row to a narrow furrow separating it from a broad, slightly down- 
ward-sloping, nearly Hat, frontal rim; postei'o-lateral limi) short and 
marked b}" a shallow furrow parallel to the posterior margin. 

Surface minutely punctate under a strong lens. The hugest head 
of this species has a length of IS mm. with a width at tlu‘ palpebral 
lobes of 11) mm. 

This large species differs from other forms by the very narrow 
frontal limb and the tlat, downward-sloping frontal rim. 

Formation ami locality . — ^Middle Cambrian, lower central portion 
of Chang llsia formation, in thin-bedded limestone interbedded with 
shahs 2 miles south of Yen Chuang, ILsin Tai, Shangtung, China. 

Collected b}^ Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARELLA BAUCIS, new species. 

This species is represented by a single specimen of about one-half of 
the head, exclusive of the free cheeks. This specimen indicates a 
moderately convex head, somewhat longitudinal 1}^ quadrilateral in 
outline. 

Glabella moderatel}" convex, with the sides converging slightly 
toward the front; surface apparently free from furrows; occipital 
furrow broad, shallow, slightly curving forward near the center; 
occipital ring low, strong, and slight 1 3" convex; dorsal furrow shallow, 
not clearl}" defined. 

Fixed cheeks a little more than one-half the width of the glabella, 
nearl}^ tlat out to the elevated palpebral lobe and sloping with mod- 
erate rapidity to the posterior margin. Ocular ridge low% narrow, 
and merging into the strong palpebral lobe, which is about one-third 
the length of the head; frontal limb narrow in front of the glabella, 
widening at the sides in front of the ocular ridges; it slopes gentl}^ 
down to a rounded shallow furrow that sepai*ates it from a slightly 
convex frontal rim, that is broader than the frontal limb in front of 
the glabella; postero-lateral limb narrow^ about as long as the width 
of the fixed cheek, and marked by a rather strong border and shallow 
furrow parallel to the border. 

Surface marked b}^ scattered puncta3 and veiy fine pnncta? visible 
only with the aid of a strong lens. 

This species is characterized lyy the shallow, rounded dor.sal furrow, 
elevated palpebral lobe, and the smooth, slightl}^ convex frontal vhu. 
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FnnnatioN ami locality. — Upper Cambrian, upper portion of Chao 
Mi Tien formation, in grayish-brown, coarse limestone. Chao M\ 
Tien, Shangtimg, Cliina, 

Collected by Eliot Elaek welder, of the Carnegie Institution of 
\Vashington Expedition to China. 

ANOMOCARELLA (?) BURA, new species. 

This species is represented l)y the central portions of a single head. 
Glabella conyex, sub([uadrilateral, arching very genth^ from the occip- 
ital ring forward, and near the front rathci* more rapidl}" downward 
to the furrow within the frontal rim; without traces of glabellar fur- 
rows; occipital furrow narrow, clearly defined; occipital ring rather 
Avide, slightly conyex, and projecting a little backward at the center; 
doi’sal furrow shallow, narrow, but clearly defined. 

Fixed cheeks about one-fourth the Avidth of the glabella; palpebral 
lobe more than one-third the length of the head, Avith a relatiyely 
})road outer rim, outlined by a yery narroAv, faintly defined furrow; 
ocular ridge short, broad, low, and merging into the palpebral lobe; 
postero-lateral limb short; frontal rim slightly rounded, separated 
from the glabella and fixed cheeks by a narroAy furroAV. 

Surface apparentlA" smooth, but Avith a fcAv scattered, yery line 
punctie as seen Avith a strong lens. The t}"pe and only specimen has 
a hmgth of 3 mm. 

The generic reference of this species is doubtful, as the frontal limb 
is absent. The quadrangular, smooth glabella, relatively large palpe- 
bi*al lobes, and narroAv fixed cheeks relate it more closely to Ano?no- 
carella than to other genera. 

Formation and /ccvz/vY//.— Middle Cambrian, upper portion of Chang 
Ilsia formation, in oolitic* limestone; Chang llsia, Shangtung, China. 

Collected by Eliot BlackAvelder, of the Carnegie Institution of 
^Vashington Expedition to China, 

ANOMOCARELLA CARME, new species. 

Outline of head, exclusive of free cheeks, elongate quadrilateral, 
moderatel}^ convex. The convexity of the glabella is so slight that it 
is scarcely raised above the general surface of the head; its outline is 
truneato-(*onical, with the front rounded; the interior cast appears to 
be Avithout traces of furrows; occipital furroAv transverse, narroAv, 
rounded, and shallow; occipital I'ing of medium Avidth, slightly con- 
A^ex: dorsal furroAv lightly impressed on the sides of the glabella and 
searcelv perceptible in front of it. 

Fixed cheeks narroAv, scarcely more than a line in front of the pal- 
pebral lobes; they Aviden out slightly in front and merge into the 
frontal limb, and postei-iorly into the postero-lateral limb; i)ostei*o- 
lateral limbs nari-OAV, length unknoAvn; frontal limb broad, slightl}" 



NO. 1415. 



CAMBIilAN FAV^AS OF OH L\A— WALCOTT. 



57 



convex, sloping obli(|ueIy downward and passino- into the smooth, 
nearly Hat frontal rim almost without interruption from the very 
shallow transverse furrow; palpebral lobes small, about one-third the 
lenolh of the ^dabella. 

The only surface markings are the line, irregular lines that extend 
from in front of the glabella outwar^l across the liroad frontal limb to 
the frontal rim. The type and only specimen of the head in the col- 
lection has a length of 11.5 mm., with a width at the palpebral lobes 
of s mm; the glabella is (> mm. in length, the frontal liml) 2 mm., frontal 
rim 1.5 mm., and occipital ring and furrow 2 mm. 

This species is somewhat doubtfullv referred to Ano/H(K‘(nvl/((, as 
the frontal limb and I’im are relatively long. It resembh's Anouioca- 
rdla ch'mennh in the narrow tixed cheeks and the absence of glabellar 
furrows. 

Formation and localitif . — Upper Ciimbrian, lower portion ot Chao 
Mi T len formation, in gray, crystalline, fossiliferous lime tone; Chao 
iNIi Tien, Shangtung^, Cliina. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

ANOMOCARELLA CHINENSIS, new species. 

Head of medium siz(‘, moderately (*onvex, and longitudinally irregu- 
larly ((uadrilateral, exclusive of the free cheeks. Gla)>ella uioderatidy 
convex, rising gently from the dorsal furrow towaid the center, so as 
to give it a slightly ridged appearance. A glalxdla 5 mm. in width 
has a length of 7 mm., exclusive of the occipital ring; surface appar- 
(uitly smooth; occipital furrow very slightly detined; occipital ring 
broad, vei v slightly convex, with a slight node a little in advance of 
the center; dorsal furrow shallow, but distinct on the sides and in front 
of the glabella. 

Fixed cheeks about one-half the width of the glal)ella, slightly con- 
vex; they merge laterally into the furrow outlining the palpebral 
lobe, and posteriorly slope rapidly to the posterior margin; oculai' 
ridges low, rounded, and passing outwai’d and merging into the narrow 
palpebral lobe; they clearly mark the division between the central 
portion of the tixed cheeks and the rapid slope to the frontal rim; 
palpebral lobes about one-third the length of the head; frontal limb 
narrow in front of the glabella, widening out at the sides and sloping 
downward with a gentle convexity; frontal rim nearly Hat, separated 
from the frontal limb by a sliallow furrow that curves slightly back- 
wai’d near the center so as to form an ol)tuse angle. In some exam- 
ples there is a slight deepening of the furrow on each side of the 
incurved portion of the frontal rim; postero-lateral limbs short, and 
marked by a rather shallow, lu’oad furrow parallel to their posterior 
margin. 
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Surface luiiiutely })uiictate under a strono* huis. The laro-est speei- 
inen of tlu' bead has a leiioth of inni. 

The associated pyoddiuiii has a narrow, plannlate margin and I'ather 
narrow convex axis, marked l)y tive transverse furrows, which divide 
it into tive rings, and a small terminal portion; the furrows extend 
across the ph'ural lobes and faintly on the margin. The most iiearh" 
related form is ^1. alhion. The latter differs in having a proportion- 
ately shorter frontal limb and rim, and in the form of the glabella. 

Formation and locality , — Middle Caml>rian, lower central portion 
of Chang Hsia formation, in limestone interbedded in a green nodular 
shale; and 2.5 miles south of Yen Chuang, llsin Tai, Shangtung, 
China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
AVashington Expedition to China. 

Genus ARIONELLUS Barrande. 

ARIONELLUS AGONIUS, new species. 

Central portion of the head, exclusive of the free cheeks, irregularly 
sub-quadrilateral, convex. Glabella moderately convex, narrowing 
slightly toward the front; length and width at the base nearly the 
same; by reffected light traces of two pairs of glabella furrows may 
be seen; occipital furrow narrow and shallow; occipital ring narrow 
at the sides, ))ecoming stronger toward the center, Avhich rises to form 
the base of a short, strong, backward-sloping spine; dorsal furroAV 
narrow and clearly delined. 

Fixed cheeks narroAv and nearly ffat at the palpebral lobes; the}" 
slope ra})idl}" in front toward the frontal margin, and backward toward 
the postero-lateral liml); palpebral lobes narrow, about one-third the 
length of the head; frontal limb narrow directly in front of the glabella 
and rounding over to the rounded frontal rim. 

Surface smooth under a strong lens. The type specimen has a length 
of 4 mm., with a slightly greater width at the palpebral lobes. 

This species differs from A, alala in having a thickened, rounded 
frontal rim and a proportionate!}" wider glabella. From A. ajax it 
differs in being broader and in the presence of an occipital spine. 

Formation and locality , — Middle Cambrian, lower-central portion 
of the Chang llsia formation, in thin layers of limestone interbedded 
in the green shale; Yen Chuang, Ilsin Tai, Shangtung, China. 

Collected by Eliot BlaclvAveldcr, of the Carnegie Institution of 
AV ashington Expedition to China. 

ARIONELLUS AJAX, new species. 

Outline of head, exclusive of free cheeks, sub-rhomboidal, convex. 
Glabella moderately and uniformly convex, sides converging very 
slightly from the base to the rounded front; slight traces of short 
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fun-ows are shown by rellt'clod oecipital furrow a faint trans- 

verse depression that sejiarates the ^labella fi'oin a faii'ly strono-, 
.slio'htl}" convex occipital ring; dorsal furrow narrow but clearly 
defined. 

Fixed cheeks very narrow and sloping away from the glabella 
toward the palpebral lobes; posteriorly they slope downward into a 
rather large postero lateral limb; anteriorly they slope rajiidly to the 
frontal limb; pal])cbral lobes prominent, about one-fourth the hmgth 
of the head; frontal liinl) gently convex, rounded in front, and with- 
out traces of a fi'ontal rim. 

Surface smooth under a strong lens. Tlie type specimen has a 
length of 4 mm. 

In form the h(‘ad of this species is somewhat like that of ^1. alaJa, 
It ditfers in th(‘ absmice of an occipital spine and in being proportion- 
ately somewhat narrower. 

Formaihru rntd — ^Middle Cambrian, central portion of the 

Chang llsia formation, in gray crystalline limestone; M.25 niih's south- 
west of Yen Chuang, llsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegi(‘ Institution of 
Washington Expedition to China. 

ARIONELLUS ALALA, new species. 

In general form and proportion the central parts of the head of this 
species are much like ^1. agon! us. They ditfer in tln^ proportionately 
smaller, elongate glabella, nearh' flat frontal limb, and a thin instead 
of a rounded margin. 

Fonuatiiui and Middle Cambrian, central portion of the 

Chang llsia formation, in gray limestone; Chao Mi Tien, Shangtung, 
China. 

A somewhat similar and possibly identical form occurs at about the 
same horizon near Yen Chuang, Ilsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus MENOCEPHALUS Owen. 

Menocephalus Owen, Geol. 8nrv. Wis(H)nsin, Iowa, and ^linncsota, 1851^, p. 577. 

Doctor Owen proposed this genus for trilobites having a highly 
convex, hemispherical glabella, with a narrow bordei’ and a broadly 
rounded front; cheeks tumid. 

I have referred to this genus, more or less j)rovisionally, several 
species in which only the central portions of the head are pre- 
served. Further study, or the study of more pm’fect st>ecimens, will 
undoubtedl}^ lead to the reference of some of them to other genera. 
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MENOCEPHALUS ACERIUS, new species. 

This s])(H‘ies is reprosiMited ])y a single specimen of the g'hibel la, fixed 
cheek, and frontal lind). The ghihella is moderately convex', broadly 
trimeato-conical in outline, and mai'ked by two pairs of faintly impressed, 
short furrows; the sides approach each other slightly toward the 
broadly rounded front; occipital furrow rounded and distincx; occi- 
])ital ring moderately convex and a little wider than the occipital 
furrow; dorsal furrow well delined. 

Fixed cheeks, convex, about two-thirds the width of the glabella; 
the}" slope rather rapidly downward to the frontal rim and less so to 
the ])ostero-lateral liiiil); ocular ridge not distincti}" delined; palpebral 
lobes small; frontal rim separated from the glabella and fixed cheeks 
])y a strong, narrow furrow; the rim is rounded and of about the same 
widtii as the occipital ring. 

Surface covered with pustules perceptible to the iniaided eye. The 
head of the t}"pe specimen has a length of 10 mm. ; the frontal rim and 
0 (‘cipital ring are each about 1 mm. in width. 

This s])ecies is referred to the genus IMenocephalus on account of 
the small palpebral lobes, pustulose surface, and the al)sence of a 
frontal limb. It difiers from the type form in haying a less coiivex, 
more elongated gla)>ella. 

Formutloii and Middle Cambrian, upper portion of the 

Chang llsia formation, in a coai’se, grayish limestone; a mile east of 
Chang llsia, Shangtung, China. 

Coll(H‘ted by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPHALUS ACIS, new species. 

Glabella prominent, convex, narrowing slightly from its base 
toward the broadly rounded front: occipital furrow narrow, deep, and 
separating a rather strong, rounded, occipital ring; dorsal furrow nar- 
row and strongly defined. 

Fixed cheeks about one-half the width of the glabella, moderatel}" 
(“onvex to the base of the palpebral lobe: posteriorly they’slope rapidly 
to the furrow within the posterior margin; anteriorly, rapidly to the 
froiTal rim; palpebral lobe small and somewhat elevated; frontal rim 
narrow, rounded, and separated from the glabella by the narrow dor- 
sal furrow. 

Sui'face marked by rather strong scattered granules. The only 
specimen representing this species has a length of 5 mm. 

This species is (diaracterized b}" its narrow, wire-like frontal rim 
and tlie scattered granules on its outer surface. 
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Format Jon and loadtiif. — l^pper Cmnbriim, upper portion of Chung 
Ilsiu formation, in grannlar gra}" limestone; Chao Mi Tien. Shang- 
tung, China. 

Colleeted by Pdiot Elaekwelder of the C'arnegie In^dtmion of 
Washington Expedition to China. 

MENOCEPHALUS ADMETA, new species. 

Glabella strongly convex, with sub-parallel sides and roundi'd fi ont; 
occipital furrow narrow and deep; occipital ring naiTow at sides, 
increasing in width toward the center, slightly convex, rising Avith a 
backward slope from the bottom of the occipital groove; dorsal fm*- 
row narrow and strong!}^ defined. 

Fixed cheeks about two-thirds of the width of the glabella, slightly 
convex opposite the palpebral lobe, and sloping downward to a strong- 
furrow within the rounded rim of the short postero-lateral limb; 
frontal rim narrow and slightly rounded. 

Surface apparentl}^ minutely punctate under a strong lens. The 
only head of this species in the collection has a length of less than 
2 mm. 

This species is distinguished from M, arm l)y the form of tlie con- 
vex glabella, flattened instead of wire-like frontal rim, and punctate 
surface. It does not appear to be closeh^ related to any other species. 

Fonnation (Uid locaUty , — Upper portion of Chang llsia formation, 
in dense mottled and crystalline limestone. Chang llsia, Shangtung, 
China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPHALUS ADRASTIA, new species. 

This is a minute head, having a strongly (‘onvex, almost globular 
glal)ella that rises abruptly from the deep dorsal furrow. A shallow 
furroAV outlines small postero-lateral lobes at tlie liase of the glabella; 
occipital furroAV narrow and distinct; occipital ring slightly convex 
back of the occipital furrow, narrow at the sides and widening gradu- 
ally towai-d the center. 

Fixed cheeks about one-half the width of the glabella, strongly con- 
vex; frontal limb obsolete; frontal rim about half as wide as the 
fixed cheeks, slightly convex, and separated from the fixed cheeks by 
a transvei‘se, narroAv, shallow groove. 

The above is all that is known of this form. Its globose glabella, 
convex fixed cheeks, and occipital ring distinguish it from other 
species. The length of the glabella and frontal rim is 2.5 mm. in one 
specimen, with an occipital ring about 1 mm. long. 
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Surface finely g'ninulo.se under a .strong lens, with a few scattered 
larger granules. 

Formathn} and locality . — Middle Cambrian, upper portion of the 
Chang Hsia formation, in a compact, hard, dove-colored limestone; 
Chang Ilsia, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPHALUS AGAVE, new species. 

Another species of Monocephalus is associated with J/. adra.dia., in 
which only the anterior portions of the head and one tixed cheek are 
preserved. This differs from M. adrastia in the proportionately nar- 
rower glabella, rounded frontal rim, and less convex fixed cheek. Its 
surface is veiw ffnely pustulose, with scattered larger pustules on the 
glabella. The palpeln-al lobe is veiy small and situated a little back 
of the center of the head. 

Formation and locality . — Middle Cambrian, upper portion of the 
Chang Hsia formation, in a compact, hard, dove-colored bed; Chang 
Hsia, Shangtung, China. 

Collected l)v P^liot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPHALUS BELENUS, new species. 

This species is represented by a single specimen of a glabella, occip- 
ital ring, and frontal rim. It differs from J/. aceriw^ in having a 
verv narrow, slightly ffattened frontal rim, and a very finely pustulose 
surface. The glabella is also more conical and its front more rounded. 
A fragment of the fixed cheeks indicates that they were i*ather convex 
and rose somewhat alnmptly from a distinct dorsal furrow. The gen- 
eral remarks relating to the generic relations of M. acerias also apply 
to J/. helcnas^ as they are apparently congeneric. 

Formation and locality . — Middle Cambrian, upper portio!i of the 
Chang Hsia formation, in a bed above that containing J/. acerias; 
Chang Hsia, Shangtung, China. 

Collect(‘d by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPHALUS (?) DEPRESSUS, new species. 

General form of the head, exclusive of the free cheeks, subi’hom- 
boidal, moderately convex. Glabella moderately convex, narrowing 
slightly from the base toward the rather broadly rounded front; sur- 
face marked by two pairs of very shallow, short glabellar furrows; 
occipital fui’row narrow, transverse, and sharply impressed; occipital 
ring slightly convex and of nearly uniform width; dorsal furrow 
narrow and sharpl}^ defined. 
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Fixed cheeks about one-half the widtli of the glabella, eonv(‘x. arch- 
ing with about the same slope to the palpeliral lolie from the front and 
])ack; palpeliral lobe small, situated about midway of the cheek; no 
evidence of thepi'esence of an ocular ridge; postero-lateral limb shoi't, 
marked by a distinct groove parallel to the narrow, elevated posterior 
margin; frontal rim narrow, convex, and separated from the glabella 
and lixed cheeks by a distinct narrow groove. 

Surface with numerous low, medium-sized, scattered pustules. The 
t>^pe and only specimen of the head in the collection has a length of 
4.5 mm. 

This species is doubtfully referred to the genus 2lenocej>]ufJ as. It 
is most nearly related to J/. acis.^ but ditfers in having a less convex 
glabella and narrower fixed cheeks. 

Formation and Upper Cambrian, lower portion of Chao 

Mi T len formation, in a fossiliferous gray limestone, where it is asso- 
ciated with Solenoplnra hehis: Pagoda Hill, a mile west-southwest of 
Tai An Fu, Shangtung, China. 

Collected b}^ Eliot Hlackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

MENOCEPH ALUS, species undetermined. 

This form is represented by the anterior half of the glabella and 
fixed cheeks. These parts indicate that the glabella was strongly con- 
vex, rounded in front, and marked by two pairs of very slight, short 
furrows. The fixed cheeks are about two-thirds the width of the 
glabella and moderately convex: palpel)ral lobes small and placed 
about their own length from the frontal rim; frontal rim appar(nitly 
very narrow, and separated from the glaUella and fixed cheeks by a 
narrow distinct groove. Surface finely pustulose under a strong 
lens. 

Formation and locality.— C^ambrian, near upper portion of 
Chang Hsia formation, in a compact, hard, gray limestone, about o 
miles southwest of Yen Chiiang, llsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus PAGODIA, new genus. 

This genus is proposed to include a few species from the Upper 
Cambrian zone which do not appear to be closely related to any 
descril)ed genus. Onl}^ the central portions of the head are available 
for descrii)tion. 

Dia(jnosis . — Glabella oblong, with obscure traces of furrows at the 
sides. E}^es small, central, and Avithout ti*ace of ocular ridge. Facial 
sutures cut the front margin opposite the eye lobe, and the posterior 
margin within the postero-lateral angles. 
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Thorax unknown. 

An iisso(‘iate(l pyo-idiuni Im.s a conical, segmented axis, narrow pleural 
lobes, and smooth, undefined margin. 

(Tenot(j}>e. — PiKjod'Hi lotos AValcott. 

The four species of this genus all have a similar ty\^o of surface, 
consisting of shallow punctie of moderate size, with very tine punctie, 
visible oid}" under a strong lens, between the larger punct«a?. The 
species now referred to the genus are PiUjodia hia Walcott, P, dolon 
Walcott, P. lotos Walcott, P. macedo Walcott. 

I was at first inclined to refer these foians to Dolichometopns^ but 
they di tier from the Wpe of the latter, DoUcJtometopus sredros AngWw^ 
in the nai-rowing instead of widening of the glabella in front, in the 
presence of small instead of large e}"e lol^es, short instead of long 
postero-lateral limbs, and obscure glabellar furrows. 

PAGODIA LOTOS, new species. 

Glabella moderately convex, elongate, with the sides converging 
very slightly toward the broadly rounded front; obscure traces of 
two pairs of furrows that extend a short distance inward and back- 
ward occur upon the sides; occipital furrow strong, rounded, and 
arching slightly forward at the center; occipital ring of medium width 
and rounded; dorsal furrow strong ])ut shallow and merging into the 
transverse furrow in front of the glabella. 

Fixed cheeks about one-half the width of the head opposite the pal- 
pebral lol)es, slightly convex, and sloping gently posteriorly to the 
furrow within the margin and anteriorly to the transverse furrow 
within the frontal rim; palpebral lobes small, short, not much more 
than one-tifth the length of the head; a very slight trace of an ocular 
ridge is shown upon the cast of the interior of the crust, but no evi- 
dences of it have been seen on the outer surface; frontal rim narrow, 
rounded so as to give it a thickened appearance, with a slightly flat- 
tened slope into the furrow back of it; it is separated from the gla- 
bella and fixed cheeks 1)}" a sharp furrow that almost cuts back under 
the front of the glabella. 

The crust is thick; it appears to be smooth on the outer surface over 
the glabella and fixed cheeks, with the exception of scattered, shallow 
punctre. 

The type specimen has a length of 6 mm., with a width at the pal- 
pebral lobes of 8 mm. 

The associated pygidium is convex, subsemicircular in outline, and 
strongly trilobed except at the margin. Axial lobe convex, conical, 
and divided by three transverse furrows into three rings and a termi- 
nal, rounded subtriangular portion. Pleural lobes nearly flat toward 
the front rnair the dorsal furrow, and from there curving abriiptl}" 
downward toward the side and posterior margins; the furrows of the 



NO. I llo. 



( ’.1 MUR I A y f\ 1 I y\ IN o F r II IX A — WAL C o TT. 






iixis (^\t(‘iKl a hunt two-tliirds uf tlu* distance across the pleural lobes 
and nieroe with the flat seo-meiits Ixdween them into the maro-in; the 
maro’in slopes up from the sharp oiit(U' edo*e with a slioht concavit\ 
where it mero'es into the pleural lobes and touches the [)osterior end 
ot‘ the axis. 

This species ditfers from lAujodUt ;;e^m/oand I\ dolon in its frontal 
rim and tlu^ slight eonveroence of the sides of its glabella toward tlu‘ 
front. It is most nearly related to Pf/(jo(Ua hJa. with which it is 
associated, hut ditlei‘s from it in its narrower and ])roportiouately 
longer glabella, tlie glalxdla of I\ hJa having a length of 6 mm. with 
a width at the center of 3 mm., and that of J\ lotos with a length of 
5 mm. has a width at the center of nearly d mm. 

Funoitflon (nut londhtj. — ^Upj)er C^ambrian, lower portion of Chao 
Mi Tien formation, in a gray fossiliferous limestone; Pagoda Hill, 
1 mih' west-southwest of Tai Aii Fu, Shangtung, China. 

Collected by Fliot Blackwelder, of the Carnegie Institution of 
AVashiugton Expedition to China. 

PAGODIA BIA, new species. 

Head, exclusive of the free cheeks, subrhomi>oidal, moderately con- 
vex. (ilab(‘lla slightly convex, sub(|iiadrilateral in outline, slightly 
narrowed along the central portions, and marked by two pairs of 
short glabellar furrows on the posterior half and a very slight 
(le])ression indicating a furrow on each side well toward the front; 
occipital fui’row narrow, very clearly detined and arching slightly 
forward toward the (‘enter; occipital ring narrow and rounded; dorsal 
furrow shallow l)ut distinct. 

Fixed cheeks about half as wide as the glabella and sloping gentl\" 
downward from the dorsal furrow; palpebral lobes small, situated 
about midway l>etweeu the front and back margins of the head; no 
traces of ocular ridges have been observed; postero-lateral limb 
short, strong, and marked by a rounded furrow within the posterior 
margin; frontal rim veiy narrow, rounded, and separated from the 
glabella and fixed che(‘ks 1)V a nan*ow, deei) furrow. 

Surface marked by a few shallow, scattered punctiv, and under a 
very strong lens it appears to be miuutel}^ punctate. The largest 
specimen of the head in the collection has a length of 8 mm. 

The form of the glabella of this species is not unlike that of Pojfodia 
man do^ but its antci'ior lobe is much broader. 

Fonmd'nm and local if ij, — Ui)per Cambrian, lower portion of Chao 
^li Tien formation, in a hard, dark limestone: 'iPi miles southwest of 
Chao ]\li Tien and Pagoda Hill, a mile west-southwest of Tai An Fu, 
Shangtung, China. 

Collected hy Eliot P>lackwelder, of the Caruegie Institution of 
Washington Expedition to China. 
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PAGODIA DOLON, new species. 

This sj)(M*i(\s is r('|)r(‘sc‘Ml(Ml hy two s])ecini(Mis of the head exclusive 
of I1 h‘ rh(‘cks. (ilal)clla (‘lo>i^‘at(% su))((iia(lrilat(M*al, inodcu'atel}^ 

convex; a v<'ry ohscm-(i trjwc of a ])ost(‘i‘ioi‘ ]>air of short furi'ows is 
all that can he schmj on the outer suid’ace; occi})ital fuja’ow I’ather nar- 
I’ow, ch'arl}^ inii)rcsse(l, and ai'chiiio- slin-litly forward at th(‘. cciit(‘r; 
occi])ital i*iu^’ narrow at the sides, incrensin^’ ^’radually in widlh to the 
cniter, whcr(' it is strong’ and niod(‘rat(d\M*on V(^x; dorsal furrow strong- 
at the sides and front of the o-];ihella. 

Fixed cheeks a liltle more than one-half the width of tln^ glabella, 
conv(v\, and slo|)ino- outward and dov iiwai’d from the dorsal fun’ow; 
I)ack of the ]>alp(‘bral lobes they s1ojh‘ ^'cntly to the furrow within the 
j)ost(n‘ior margin and antcn’ioi’ly more r{ij>i(lly to the furrow within 
th(^ frontal idm; pal|)(d)ral lob(‘s small, aboiitone-fonidh the hmo-th of 
th(‘ head; postero-laU'ral limb short, and marked by a strong-, rounded 
flln•o^v within the narrow, slightly (‘levat(‘d ])ost('ri(>r mai\o'in; fi'ontal 
rim i’ound(‘d, narrow, and separat(‘d from tln^ ^’lab(dla )\y a strong*, 
rounded, rathcu’ dee]) furrow, which becomes more shallow in fi'ont 
of th(‘ tixed clu^eks. 

Surface' mai’k('d by numerous medium-sized puncta', with very tiiu'. 
piineta', \ isibh' only lunh'r a strono- k'ns, In'tween them. 

The laro’cst speeinu'n of the s])ecies has a length of 5.5 mm., with a 
width at the ))alpeb]*al lobes of S mm.; the olabclla has a length of 
o mm., with a width of i^.5 mm. 

d'his s])eci('s dilh'rs from t he ot her species of the c’cnus in its shorter, 
broader <;‘labella, and more convevx lixed cheeks. 

FonmUloN (oul — LJp]>er Cambrian, lower poilion of Chao 

Mi Ti('n formation, in hard, dark limestone; :i.7 miles southwest of 
Chao Mi Tien, Shanotimi^*, (diina. 

Ck)llect('d by FJiot Hlackw(‘lder, of the Carne^de Institution of 
Washington Fxpedition to China. 

PAGODIA MACEDO, new species. 

This s])ecies is re]>res('nted by a sin^de sj)ecimen of the head, exclu* 
si^a‘ of the fi*e<‘, clns'ks. (Jlalx'lla ('lonoate, sulupiadran^'ular, nal■l■o^v- 
ino‘ very slii^^htly towai‘d tin', broadly roundcHl, nearly ti’ansv(M'se fi'ont, 
as indi(‘at<‘d by the <*ast of tin' intei’ioi* of the cnist; sui'face mai'ked 
by two ])ai rs of shallow furrows that ])en(‘trate a short distance on 
(‘ach side and s('])jirat(' the oTibella into tlin'C subc'cpml lobes; occipi- 
tal furrow rounded and sti'ono-; occipital rino- unknown; doi’sal fnr- 
I'ow strong-, I'ounded, and cleai’ly s('])ai';it ino* the moderat('ly convex 
odabella from the slopino- tixed cheeks. 

Fixed ch('('ks sli^ditly convex, slo])in^* gently from the dorsal fur- 
row to the pal])ebral lobe, more ra])idly to tlic furrow within the pos- 
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torior nuiri»‘in, :ukI {int(‘rioi‘ly to the front miiroin; |)5 i1|)(‘I)1*m 1 lohns 
sitnntod nbont midway ])('tw(‘rii llio front ;ind tln' |)ost(‘rior maroinsof 
(lie IkmkI, small and slioid, not much ovei’ onc-lifth tin' Imio-th of the 
head; frontal rim narrow, wire-like, and sej^arated from tin' o-hdx'Ha 
and lix(Ml eln't'ks hy a rounded furrow of modi'rat)' d(‘])th. 

Th(' eiaist is rather thiek, the outer surfaet' mark('d hy seal ((‘red 
shallow pim(‘ta‘, with V('i‘v line punetje, as shown hy a slrony h'lis, 
hetw(‘(‘u lln'in. Length of h(‘ad exclusive of occipital rino*^ T.T) mm. 

This si)e(*ies is (‘loscdy r(dat('d to l^ujod/a lofn^. It dilhu's in tin' 
form of the frontal rim and the more imifo]‘m slope of tin' <«lah(dla 
towai'd tlu' f]‘<)ul. Ki'oin !\ hi<( it dillei's in tin' more' rapid downward 
slo[)e of the front of Ihe c-lnhella and in the ptiralh'l or slight ly (‘ 0 !i- 
ti*a(‘tino* sides of tlu' cdahella. 

ForntafJon a)i(J JiuuiJfhf. rpper (\amhidan, Iow(M* ))ortion of Chao 
Mi Tien formation, in c*r;iy fossilifi'rous linn'stoin'; Cliao Mi Ti('n, 
Shan^*timc‘, China. 

(7)ll(H‘t('d hy FJiot Hlaekw(‘l(ler, of tin' ('ann\u;*i(' Institution of 
Washington KxjX'dilion to tliina. 

Genus PTE ROCEPH A LUS Roemei'. 

PTEROCEPHALUS ASIATICA, new species. 

Idiis speei('s is r('pr('S('ut('(l hy fra^iin'nts of tin' an((‘rior j)ortion of 
th(' head and of t in' py^*idium. (Jlalu'lla t runcato-eonical, mod(‘i*at('ly 
convex, narrowinc' i^radually towai'd itsroiiinh'd front; sm'fac(' marki'd 
hy three' pairs of short furi'ows, tin' poste'rior of wlne'h s('parat(' ratln'i* 
small oval lohes at (In' postero-lateral ancles; occipital furrow narrow 
and slightly impre'sscd; o(‘ei])i(al rini»- of medium width and m'arly 
llat; dorsal furrow narrow, hut distinctly marke'd. 

hdx(‘d (‘heeks about two-thirds the width of the clahella op|)osite 
tin' pal[)ehral loin's, slichily comex, and crosse'd hysti'onc*, low, o(*uhn* 
ridc(‘s; ])ost('ro latei'al limbs unknown; fi*ont;d limb \('ry hi’oad and 
slio-htly concave: just in fi’ontof tin' c-lahella tln'i e' is a faint eh'prcssion, 
formed hv a slicht chance' in t he' slope' of tin' f i‘ont:d lind), that e'xte'inls 
across a short distance' in front of tin' ])alpe'hral lobe'; fi'ontal rim 
narrow, slichtly rounded, and mai'ke'd by irre'cular strise pai’alle*! to 
(he marc'in. 

Surfae'e' of the' c-lahella and tixed (‘heeks slichtly I'ouchene'd by 
what a])pe'ar, luide'r a stronc^ h'ns, to be \ e'rv tine' c ranulat ions; (In' 
frontal limb is mai’ked by irrec*nlar, raised lines that radiate' from 
the' front of t he cTaln'lla and Ocular ridc-e's outward toward the' front 
marc'in; these raised lines are' ve'ry irrec'ular and more oi* h'ss inoscu- 
latinc* on and near the trans\e'rse ele'])ression of the' frontal limb in 
front of the cdabella and ocular ridc*('s. On a head 2 '^ mm. in lencth 
the' frontal liml) has a lencth of 1 1.5 mm. and (lie c-labella and occipital 
rinc' 11.5 mm., wdth a width at the palpebral lobes of 18 mm. 
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Fi’a^’iiiont.s of tli(‘ a^sociat(‘cl with tlie head .show tliat it 

had a slender, mochn-atelx^ convex axis, with more than 8 riinj;*s, and 
that the pleural 1o1h‘s were inodcn’ately convex, llattenino* out on a 
broad, j)lannlate inaro-in, the furrows on tlu‘ axis extending out aeross 
the pleural lobes and nearly fading away oii the bi‘oad margin; a faint 
trace of a very narrow, short pleural groove is shown on two of the 
pleural segments. Surface of tlie pygidinm slightly roiigluMied by 
what appears to be, undei’ a strong lens, a very tint' granulation. 

Fonnath)n and Middle Cambrian. In gray eiystalline 

limestone, associated with Damcsella hlarktccldad : miles southwest 

of Yen Chnang, llsin Tai, Shangtung, China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Ex])edition to China. 

PTEROCEPHALUS BUSIRIS, new species. 

This species is represented by two specimens of a pygidinm that is 
quite distinct from the pygidinm as.^ociated with l\ aslatfca. The 
axis is elongate, slightl}" convex, and converging uniforml}" to about 
half its width at the posterior end; marked by eight or more narrow, 
distinct, transverse furrows that divide it into eight oi* more trans- 
verse rings and an elongate terminal ])ortion. Pleural lobes slope 
gentl}" from the dorsal fui’row down toward the margin; they are 
marked by the eontinnation of the distinct transverse furrows of the 
axis, that extend oblicpiely backward out to the margin, as far as can 
be determined; there is a slight indication of a })leural groove on the 
outer half of the pleural lobe. The pleural lobe is separated from 
the ))road bordcn* by a slight elevation of the point of union of the 
border and pleural lobe, the slope of the two being approximately the 
same from the margin to the axis; a shaiq) ridge oi*igi nates on the 
front side of each pleural .segment a little distance out from the axis, 
and extends out across the border to the margin, leaving a conclave 
space between the sliarp ridges over the entire extent of the bordei*; 
from tlic elongate terminal segment of the axis a narrow, double ridge 
ciontinues bac*kward to the border, which is here slightly incui’vcd. 

Surface linely granular under a strong lens. 

This species dilfcrs from 1\ asiatica in the form of the segments of 
the pleural lobes and margin. 

Formation and lortdihj, — Upper Can\brian, lower portion of Chao 
Mi Tien formation, in dark, compact limestone; 3 miles southwest of 
Yen Chnang, llsin Tai, Shangtung, China. 

A .specimen referred to this species also occurs in the lowei* portion 
of the Chao Mi Tien formation, two-thirds of a mile west of Tai An 
Fu, in Shangtung, (diina. 

Collected by Flint Blackwelder, of the Carnegie In.stitution of 
Washington Expedition to China. 
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Genus PTYCHASPIS Hall. 

PTYCHASPIS ACAMUS, new species. 

This species is represented )>v sp(‘cini(Mis of the ulubella and frao’- 
inents of th(‘ tixed elieeks. Tlie o’labcdla is mod(‘ratel y convex at the 
back and stron<>*ly convex on th(‘ frontal lob(\ It is divided l)y a 
strono-, ])ackward-archino’ furrow that separates the post(M*ior portion 
as a transv(*rse lobe and th(‘ anterioi* as a lar<»’(‘ lobe about as lon^’ as 
broad. Tin' latter is marked l>v two narrow, shoid, sliohtly ini})i*(‘ssed 
furrows on the sides of the lolx^; occipital furrow stron<»*ly rounded, 
deep, and arcldn^- foi'ward at th(‘ c(mt<'r: occi})ital rino- about tla^ 
niiddl(‘ of the i>osterior lo)>e of tln^ oTibidla u(‘arly tlat, and witli a 
small, sharj) no(h‘ at the camter near th(‘ l)ack margin; frontal I'im a 
rounded, narrow bord(U‘ in fi’ont of the d(H‘p, narrow dorsal fun*ow; 
dorsal furrow nari*ow and deep opposite' the pal})(‘bi“al IoIhv 

Fix('d ch(‘eks I'ise' rapidly from tlu' dorsal fui row. TIk\v are nari‘ow 
and convex; palpebral lol)(\s unknown. The anterior lobe of the 
i^-labella slio-htly overhangs tlie dorsal fiin'ow, whiedi is dee]) and 
rounded. 

Surface inarke'd with low. laroe pustuh's and very faint ])imctav 
Th(‘ type speedmen of the head in the collection has a h'lio-th of 
1 1 mm. with a width of (> mm. 

This species is charaederize'd ))v tlu> form of tin' lar^-e fi'ont lol)e. the 
stroni** transve'rse furrows, and nai'row posterior lol>e of the' o-]ab(‘lla, 
and its ])e(adiar surface'. 

Format a ad lond'dif. — AJiddle (^ambrian. ce'utral ]4e)rtion of the 
diano* llsia fe)rinatie)n ; Chao Mi Tie'n. Shanotiino-, C'hina. 

CMlleeted by Klie)t Blae*kwe'ldei% of the Carne'oie Institution of 
\Vashin< 4 *ton P]x])e‘dition to China. 

PTYCHASPIS CACUS, new species. 

General form of head, exediisive of the' free cheeks, sul)rhoinl)oidal, 
roimeled in front, strongly e*onvex. (ilabella moeh'rately convex over 
the posterior portion, stre)ngly convex at the frontal lol)e; ])osterior 
])ortion is divideel into two lobes, of about eejual wielth. by the i)roael, 
roimeled, transverse ])oste'i*ie)r furrow and a narreiw, slightly ini])ressed 
anterior furrow, both of which arch slightly backwai'd toward the 
e'e'iiter; the frontal lobe is about as long as the' two pe>sterie)r lobes 
and arches with uniform curve ove'i* to the elorsal furi'ow; it is e*on- 
vex but not globejse; it is marked about midway on each side by a 
short, very lightly ijupressed narrow furrow, wliied) penetrates it at 
idght angles to the de>rsal furrow; occipital finu*e)w broad, strong, 
and arching slightly forward at the e*enter; occipital ring about as 
wide as the pe)ste'rior lo])e of the glabella, moderately e*onvex, anel 
arcliing slightly forward near the center; dorsal furrow strongly 
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detined 5it the sides mid somewlmt less so in front of the ghibellu; a 
shallow pit oeenrs o])posite the antero-latei^al ano-le of the glabella. 

Fixed eheeks narrow and convex; they slope, gently backward and 
merge into Mk‘ })ostero-lateral limb, and forward in advance of the 
palpebral lobe slope rapidly downward to the rounded frontal limb; 
palpebi’al lol)es broken away, but from the form of the tixed cheek 
they appear to lune been about one-third the length of the head; 
postero-lat(‘ral limbs about as long as the width of the glabella, and 
marked l)v a ])road, strong furrow within I1 k‘ narrow postero-lateral 
margin; frontal lobe and rim united to form a round(‘d, downward 
curving frontal borchu* of the head, separated t'l’oni th(‘ glabella by the 
strong dorsal furrow. 

Surface marked by numerous iri’(\gularly placed pustules except in 
th(' fun*ows of the glal>ella, dorsal furrow, and furrow on the postero- 
lateral limbs. The type a)id oidy s})eeimen of the head in the collec- 
tion has a length of LT mm., with the glab(‘lla 10 mm. in width and 
11 min. long. 

In size and general appearance this sp(M*ies may be compared Avith 
1\ (‘do. It ditlei*s in its strongly pustulose surface, less convex 
glabella and tixed cheeks, and in the form of the frontal border of the 
head. At tirst sight it is apparently identical with P, cab/<‘(\ but it 
dilVei's in the form of the tmnsverse furrows and the frontal lolie of 
the glabella, Avhich in l\ cahfce is globose, lik(* that of 1\ cdo. 

Forouitfon and looidHy . — Upper Cambrian, upper portion of the 
Chao i\[i Tien formation; 2.7 miles southwest of Yen Chuang, II sin 
Tai, Shangtung, China. 

Collected by FJiot Blackwelder, of the Carn(gi(‘ Institution of 
Washington Expedition to China. 

PTYCHASPIS CADMUS, new species. 

This species is represented by more or less fragmentary specimens 
of the central portions of the head, ex(‘lusive of the free cheeks. 
(rlab(dla moderately convex at the back and strongly convex at the 
fi'ont, marked by a posterior transverse fnri’ow that arches slightly 
liackward, cutting oil' a narrow lobe between! it and the dorsal furrow; 
anterior lobe a little longer than wide, and marked by a pair of short, 
narrow furrows opposite the anterior end of the pali)ebral lobe; the 
antei’ior lol)e is convex, but not globose; occipital furrow st!*ong; 
occipital i*ing uidviiown; dorsal furrow strong and rather deep. 

Fixeal cheeks veiy narrow and diapj^earing into the dorsal fun-ow 
in front of the palpebral lobe; posteriorly they slope downward as an 
irregular ridge to the post(n*o-lateral limb; palpebi-al lobes about one- 
fourth the length of the liead and marked by a deep groove within the 
narrow inm; frontal limb narroAV and sloping outward and doAvmvard to 
the fi’ont margin from the broad, sti'ong, dorsal furrow; it is marked by 
two transverse rows of large tubercles; ])ost(‘ro-lateral limbs unknown. 
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1'Ik' surface of the liead, exee))t the furrows, is thickly eovercMl 
with large pustules. A glahella 11 nun. iu length i has a width of 
Smm.; none of the specimens are sutliciently perfect to gi\ (' imais- 
urements for the entire length of tlu‘ head. 

dliis species is characterized by the very narrow Hx(‘d cheeks and 
strongly piistulose surface. It is associated with /\ r<flvh((x. 

FontKfij'on iunl locuJHy, — r])pei“ Cambrian, lower portion of Chao 
Mi Tien foianation, in a gray, somewhat coarse, fossiliferoiis lini(‘- 
stone: 2.7 miles southwest of Chao ]\Ii Tien. Shangtimg. China. 

Collected by Eliot Ulackweldiux of the Cainegie Institution of 
Washington Expedition to China. 

PTYCHASPIS CALCHAS, new species. 

Of this species only more oi' less inipertlad sp(M*iuiens of lln^ (‘entral 
portions of the head, exclusive of the free cheeks, are known. Cla- 
bella slightly convex on the ])ost(M’ior half and moderately conveex at 
the frontal lobe: it is divided l)y two transverse, rather strong, shal- 
low furrows into two narrow lobes that arch slightly backwaixl and an 
anterior lobe that measures a little mor(‘ than half tln^ hmgtli of the 
glabella; a pair of very slightly impressed and shoid furrows mark 
the side of the frontal lob(‘ a little back of thecent(U‘; occipital furrow 
broad, shallow, and about th(‘ same strength as the two furrows cross- 
ing the glabella; occipital ring narrow at the sides, inei*('asing in width 
toward the eentei’. where it rises at the back abov(‘ the general level 
of the glabella; dorsal furrow broad and rounded. 

Fixed cheeks scarcely more than a very narrow ridge rising from 
the bi'oad dorsal furrow to the palpebi’al lobe and sloping gently back- 
ward into the postero-lat(‘ral limb and foi*wai*d in front of the palpe- 
bral lobe into tlu^ frontal border of the head: palpebral lobe about 
one-fourth the length of the head and marked by a strong furrow 
within the narrow rim; frontal limb neai*ly Hat, of medium width, and 
sloping forward and downward fi'om tin' dorsal furrow to the frontal 
margin; postero latei’al liml)s about as long as tln^ width of the gla- 
bella, and marked by a broad, shallow furrow within the narrow pos- 
terior margin. 

The (‘ast of tlie interior suidace of the test ap])ears to be minutely 
punctate iindei’ a strong lens, and fragments of the exterior appear to 
be smooth. The largest specimen of the head in the colh'ction has a 
length of about 22 mm.; a specimen It mm. in length has a glabella 
5 nun. in width, with a tixed cheek a little less than 2 mm. in width 
from the sides of the glal)ella across the dorsal furrow to the furrow 
on the palpebral lobe. 

This species dill'ers from the described species of the g’enus in the 
low convexity of the glabella, the uniformity of the occipital and two 
posterior furrows of the glalxdla. and the apparently smooth surface. 
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F(>nn(itk»i and JoadHij, -Upper Ciinjhriun. lower ])oi'tioii of Chao 
Mi Tien forma ion, in a .li’ray, soiiK'what coarse, fossiliferoiis lime- 
stone; 2.7 Tni!^\s sontliwest of Chao iMi Tien, Sliano-tiino‘, China. 

Collet'ted )>v Kliot Blackwehler, of the Carnegie Institution of 
W^ishington Expedition to China. 

PTYCHASPIS CALLISTO, new species. 

Of this sj)ecies oidy the central portions of tlu' head, exclusive of 
the free cheeks, are known, (tlahella inoderattdy convex, and diviihal 
into a narrow posterior lobe by ti liroad, I’ounded, dee[), transverse 
fun’ow that curves slightly backward, and an anteidor lobe, about as 
long as wide, marked upon its latei’al slo])cs by two pairs of short, 
narrow furrows; it is broadly rounded, almost transverse in front, 
and its sides are sub-parallel; occi])ital fim’ow broad and deeji and arch- 
ing slightly forward at the center; 0 (‘cipital ring nari‘ow at the ends, 
widening and rising gi*adually toward the center, which apjiears to 
have been elevated above the general surface of the head; dorsal fur- 
rows strong and deep. 

Fixed cheeks narrow, rising abi-uptly from the dorsal furrow and 
(‘xtending laterally to the furrow within the rim of the palpebral lobe; 
they slope gently backward to the postero-latiu'al liml), and mor(‘ 
abiaiptly forward to a strong furrow that separates the fi'ontal rouiKhal 
margin of the head from the glabella; frontal limb and rim combined 
in a rounded frontal bordei*, which (*orresponds in its section to about 
the same cin*vature as the section of the fun-ow between the boi’der 
and the glabtdla; postero-lat('ral limbs about as long as the width of 
the glal)ella, and marked by a broad, rather dee]) groove within the 
narrow posterior margin. 

Surface of the cast of the interior of the test with numei'ous rather 
large scatt(U*ed puncbe and very tine punctie seen only with the aid of 
a strong lens; a fragment of the outer surface shows it to have been 
strongh^ punctate, with tine puncta^ corresponding to the j^uncta' seen 
on the cast of the intei*ior. The largest head in the collection has a 
length of 12) mm. 

This species is sti’ongly characterized by the bi*oad, strong posterioi- 
furi'ow and narrow posbulor lobe of the glabella, and the sub-(]uadrate, 
moderately convex fi‘ontal lobe; also the elevated occipital ring and 
punctate surface. 

Formation and locality , — Upper poilion of the Chao ^li Tien 
formation, at the same hoilzon as ca<oo< and 1\ ccto; 2.7 miles 
southwest of Ten Clmang, llsin Tai, Shangtung, China. 

(Mllected 1)V Eliot Hlackwelder, of the Carnegie Institution of 
M'ashington Ex])edition to China. 

PTYCHASPIS CALYCE, new species. 

Jn general form, convexity, and sizc‘ the corresponding ]:>arts of this 
species follow that of J*. ato. It ditl'ers from the latter in having a 
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strong’lv pu^stuloso sui*fac(^ instcaid of more or less coiieen- 

trie rido-o.s and furrows. ddi(' laro-est specimen of the Innid in the 
eolleetion has a len^lh of IT min. 

Formniion ami ln<‘artf)f. Fpper Camiirian. Chao Mi Tien forma- 
tion, about the middle of the formation; 7.5 miles east of Chao Mi 
Tien, Shanotving, China. 

Collected hv Kliot P>lackwelder, of the Carnegie Institution of 
Wasliinoton Kxjjedition to Cdiina. 

PTYCHASPIS CAMPE, new species. 

This spiK’ies is repi'esimted hv a fraonnait of a small head that is so 
distinct in its surface n-ranulation. laro-e eye lobe, and frontal ])ortion 
of the head that it can not lie readily confused with any oth(U’ species. 
The o'lahella is divided hy two narrow, transverse, slio-htly l)ackward- 
cm*vin< 4 ‘ furrows into two nari*ow lobes and a laro-e antindor lobe that 
is marked by two i)airs of short, very nari-ow furrows on the lateral 
slopes: the anterior lobe is about as lono- as wide, slio-htly convex 
behind and strono'ly convex in front, but not at all odobose or tumid; 
it is broadly rounded, almost transverse in front, and has parallel sides; 
frontal limb very narroAv in front of the olal)ella, widcmino- at the 
sides: it is separat(‘d from a downward-slopino- frontal rim by a very 
narrow transverse furrow; th(‘ frontal rim is very slio-htly (‘onv<vx, 
and fi-om tw'o to three times as wide as the fi'ontal limb in front of 
the glalxdla; dorsal furi‘ow narrow and dee}) on th(‘ sid(‘s, and little 
nior(‘ than a line in front of tla^ o-labella. 

Fixed cheeks very nai-row at tln^ front and back and iiKM-o-inof into a 
lai'o-e ])alpebral lolx' at the center; they rise rapidly from the dor.sal 
furrow and ai-ch over into the furrow within tin* narrow palpebral 
lobe: palpebral lolx* extends from op|)osite tin* antm-ior pair of 
furrows on tin* frontal lol)e of the odab(*lla back to tin* ]>osterior 
transverse furrow. 

Sui’face marked by laroe, low, closely arranu(*d L;“i-a nidations or 
pustules. This is a small species, the ty})e speciiu(*n of the ohibella 
havino' a length of 4 nun. with a width of 2 mm. 

Faanatina and loetd'tUf ,- — Upper Cambrian, (diao Mi Tien forma- 
tion. about the middh* of the formation; 7.5 miles (*ast of Chao Mi 
Tien, Shangtung, China. 

Collected by Kliot Hhu-kwelder, of the Chrnegie Institution of 
Washington Expedition to China. 

PTYCHASPIS CETO, new species. 

Head, exclusive of the free cheeks, sulerhomboidal iii outline, 
strongly convex. (fla)x*lla large, strong, with very convex frontal 
lobe, sides snb-paralh*!, front broadly rounded; two strong glahellar 
fui'roAVs cross transversely from side to side, dividing the glabella iido 
two rather nan-ow })ost(*rior lobes and an anterior, gloliose lolx* that 
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slightly ov(‘i*liaiit^8 the frontal rini; occipital furrow about as strong as 
the two glabellar furrows; occipital ring narrow and slightly rounded, 
and elevated at the centiu’; dorsal furrows strong and deep on the 
sides and in front of the glabella. 

Fixed cheidvs with the dorsal fnri‘ow about two-thirds the width of 
the glabella, the fixed cheeks forming an elevated ridge at the palpe- 
bral lobe, with an (devated short ridge opposite the anterior end of 
the palpebral lobe, that is crossed l)v three transverse iddges, as seen 
in the cast of the inm*r surface; in front of th<‘ eh‘vated portion the 
che(4v drops gently to the frontal rim; back of the palpeliral lobe the 
che(4v slojies gently and merges into the postero-lateral limb; palpe- 
bral lobe nai’row, <‘longate, a little more than one-half the length of 
the head, and separated from the tixed cheek by a nari’ow, deep fur- 
row; [)ostero-lateral limb about as long as the width of the glabella at 
th(‘ base, and mark('d ))v a broad, deep, rounded groo\(‘, within the 
sharp, elevated, posterior margin; frontal limb very short and sloping 
downward into the rounded frontal rim; the frontal limb and v\m 
form scarcely more than the outer boi'der of the strong dorsal furrow. 

Outer surface unknown, as in all the specimens the test clings to 
the matrix; this latter fact indicates that it was roughened, probably 
tulDereulose. The cast of the frontal lobe of the gla))ella shows a 
number of inegular. concentric ridges and grooves sub-parallel to the 
frontal margin. The largest head in the collection has a length of 14 
mm., with a ^vidth at the palpebral lobes of IT mm. ; the glabella was 8 
mm. in width, with a hnigth, including the occipital ring, of 14 mm. 

This spc'cies ditfers from Pt[/rhasj)is anuiH in the globose, overhang- 
iiig frontal lolu' of the glabella, and the form of the frontal rim, fiai- 
tures that also separat(‘ it from J\ cadunis and P. ce/c/eev. From I\ 
<(r<unus it ditfers in the form of the frontal lobe of the glabella and 
the transv(‘rse 1o1h‘ back of it. The globose glabella resembles that 
of I\ (jnnni/osa Owen, exce})t that it is mort‘ globose and overhangs 
tin* frontal border. J\ (ji‘(nuil(jsa has a ditferent form from the other 
(dnnese spet*ies. 

Formation <ual localitij. — Upper Cambrian, in the lower portion of 
the Chao Mi Ti(ni formation, in a fossiliferous, coarse gray limestone. 
Chao Mi Tien; two-thiids of a mile west of Tai An P^u; Pagoda Hill, 
a mile west-sonthwest of Tai An Phi; ;3.T miles southwest of Yen 
Chuang, llsin Tai, Shangtung, China. 

Collected by Phiot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

PTYCHASPIS, species undetermined. 

There are si^yeral species of J^tj/cha^sjas that occur in the upper 
Cambrian zoiu' that ar(‘ too impei’fect for description. One of these 
has the gimeral form of l\ vainjn\ but it dilf(*rs in tin' exc(*eding!y 
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niirrow fixed cheeks and Hat fi’oiital border, while having* th<‘ saiiK^ 
type of pustulos(‘ surface. It occurs in the up})ci' portion of the Chao 
Mi Tien formation, at Chao ]\Ii Tien, Shano-tunLi-, (Hiina. Otlau' frag- 
ments representino- species of this o-(*niis are too imperfect for identi- 
tieation or desciaption. 

Genus PTYCHOPARIA Hawle and Corda. 

PTYCHOPARIA ACLIS, new species. 

Tli(‘ slio-litly convex centra! portions of the head of this species ai-e 
preserved. The speei(\s is distino*uish(Hl by th(‘ breadth of tli(‘ oda- 
()clla in fi’ont and thrive pairs of sliort, well-d(*lined furrows that 
divide tlie sides of the glabella into foui* sulaMpial lo)i(‘s; an occipital 
s[)ine; and narrow i*onnded frontal rim, cut around in fi-ont neaidy to 
the median line by the facial sutures. Ocular ridge well cletiiu'd. 
Siii'facM' unknown. 

Format ion ami local Ity . — Lower Camliidan, Alan d\> formation; 
Chang Ilsia, Shangtung, China. 

CVilleeted by Idliot Blaekwelder, of the Cainegie Institution of 
\\ ashington Expedition to (Hiina. 

PTYCHOPARIA (?) BATIA, new species. 

Head, exclusive of the fre<' (dieeks, sub-i*homboidal, inod(‘rately 
convex; glabella ti-uneato-conical: a specimen with a length of 11 
mm. has a width at the bas(‘ of 11 mm., and at the broadly rounded, 
almost transvei’se front of 7 mm,; very faint trac(\s are shown of a 
posteidor ])air of fun‘ows; occipital furrow nearly straight, shallow, 
I'oimded, and narrow; ocei])ital ring strong, veiy slightly convex, and 
slightly wi(h‘i* at the center than at the (mds; it is marked at the cen- 
ter, near the occipital fui'row, by a minute no(h‘; dorsal furrow dis- 
tinctly but not deeply mai’ked. 

Fixed cheeks wide and slightly convex, nearly Hat between th(‘ gla- 
bella and palpebral lobe, and curvcal downward in fi’ont to the frontal 
rim and l)ackward to the furrow Avithin the posterior margin; ocular 
ridge iiaiTOw and low, but distinctly shown; posteriorly it passes into 
the palpebi'al lobe; palpebral lobe small, and situat('d a little back of 
a transverse line di‘awn through the center of the head; j)ostero-lateral 
lind) large, al)out as long as the base of the glabella is wide, and 
mai'ked l)y a sti*ong furrow w ithin the ehw at(M ])ostei‘ior margin. The 
front of the glabella and of the fixed cheeks curves down into a shallow 
fun'ow % from wTich the frontal i*im rises b(*fore curving over to foian 
a thick frontal margin, Avhich is marked ))v longitudinal I'aised stihe. 

Sui’face smooth under a strong lens. The largest of three speci- 
mens of a head has a length of 20 mm., with a w idth at the palpelu-al 
lobes of 20 mm. 
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7 () pnovEEDixa^ of the nattonal mvsevm. 

This s])ocios is clmi'jictorized by its hiro(^ s \'/ a \ (‘oik*{IV(‘ frontal rim, 
and nearly smooth o’Ial)ella. In view of the occurrence of lieads of 
th(‘ genus l)onfpif(jella Mt aliont tin' same liorizon, Avhich I'c^sembh' 
this, th(^ geiKM’ie r(‘ference is somewhat doubtful. A somewhat simi- 
lar head occurs in the u|)per portion of the Chao Mi Tien limestone 
at al)Out the same horizon, 9 miles noith of Hsin Tai Ilsiem 

ForuHifioN and local'dif. — Ui)per Cambrian, Chao ]\Ii Tien forma- 
tion; and M luih's southwest of Yen Chuang, llsin Tai, Shangtung, 
China. A form a]:>pai'ently idimtical was found by J\lr. IMuckwelder 
in limestone lilocks in talus at C'hao Mi Tiim. 

Collected by Kliot lUackwelder, of the C^arnegie Institution of 
Washington ExixHlition to China. 

PTYCOPARIA (?) BROMUS, new species. 

This species is represented by the central portions of the head, 
ex(dusive of the fi'ee cheeks. Glabella modiu’ately convex, tiaincato- 
conical, rounded in front, and a])par(‘ntly without furrows; occipital 
furrow transverse and cleai‘ly (hdined; occipital ring strong and mod- 
ei-ately convex; dorsal furrow lii'oad and shallow. 

Fixed cheeks nearly as wide as the glalxijja opposite the palpehral 
lolx^; they rise slightly from the dorsal furrow to the ]ml]xd)ral lolxg 
and slope gently backward to the postero-lahu’al limb and forward to 
the frontal limb; palpebral lol>e narrow, about one-third the length of 
the head; 0 (‘ular ridge rounded and faintly detimxl; frontal limb of 
medium width, slightly convex, and sloping gently down to a rounded 
fun'ow that separates it from the llattened frontal rim, which is about 
one-half as wide' as the fi’ontal limb. 

The surface is slightl)^ roughened by minute granulations, as seen 
with th(' aid of a strong lens. The largest specimen of the head in 
the collection has a length of 7 mm. 

This s])ecies is characterized by the i^ounded, smooth appeai*ance of 
th(‘ glalxdia, fixed cheeks, dorsal furrow, and fi'outal limb. 

FnrnHtflon and Ac v//////. -Middle Cambrian, Kn San shale foiana- 
tion; 2.5 miles south w(‘st of Yen Chuang, Hsin Tai, Shangtung, 
China. 

Collected by Eliot Black wehhu*, of the Carnegie Institution of 
Washington Expedition to China. 

PTYCMOPARIA CEUS, new species. 

Outline' of head, exclusive' of fre'e cheeks, ti’ansversely subrhomboielal, 
})roadly romuled in front, convex; glal)ella conical, moderate'ly con- 
vex, anel marked l)y two pairs of short, shallow furrows that extend 
in ])ut a short distance on the sides; oe*ci|utal fiirre>w roiineh'eh very 
elistinct, anel (*e>ntiniie'd outwarel on the j)e)stei‘o-lateral limbs, where it 
is stronger and deeper; occipital ring narrow at the sides, gradually 
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in<T(‘asino’ in width toward the (‘enter, wlu‘r(‘ it is sliohtly <‘oiiv(‘x, and 
marked at th(‘ (‘enter by a minute shar]j tiih(*rel(‘: dorsal fim'ow 
sti'ong* and rath(*r d(M‘p about the ^'labella. 

Fixed (‘heeks about tlie same width as the ^labidla. moderately 
convex; th(\v slo])e m'lmtly from the dorsal furrow to the pal|)ebi-al 
l()]>e. and backward to the fui’row of the i)ostei*o-lateral linil); in front 
th(‘v slope ratlier ra])idly and meroe into lh(‘ frontal limb; ])alp(‘l)T’al 
lobes small and situatcal about their own lenoth from the ])ost(‘rior 
niai'oan of the head; ocular ridi»'e very faint, scarcely p(‘rceptibl(‘ 
(except by tmaiiiio- t he s])eciinen in the ligiit; frontal limb slio’htly con- 
vex, slopino' oently downwai’d, and divid(‘d midway by a longitudinal 
furrow that extends from th(‘ fi’ont of the i 4 ‘labella to the furrow^ w ithin 
the frontal rim; (aich sid(‘ of the lon^-itiidinal median furi’ow' the frontal 
bord(‘r extends outward and ba(‘kward, mei’o'ini;* into the tix(Hl eh(‘eks 
without any int(‘n‘ui)tion in the convexity of the sloi)(‘; rim 

narrow, nearly Hat, and s(^parated from the frontal limb by a \ cry 
shallow' o*i‘o()ve which is little more than a chaiio-e in slo])c of the 
frontal limb to the nearly flat frontal rim: i>ostero-lateral liiiibs very 
short. 

Sui face minut(*ly i>;*ranulose undei’ a stiono’ lens, w ith a f(wv scat- 
tei’(Hl larger granuh's. T1 h‘ larg(‘st In^ad of the species in tln^ (‘oll(‘C- 
tion has a length of 4 mm., wdth a wddth at th(‘ pal[)(‘bi'al lob(‘s of 
nearly d mm. 

This species is chara(‘terized by the longitudinal furrow' in front of 
th(‘ glabella, which laxsembles the longitudinal fui-row fre(|iUMitly seen 
in the frontal limb of the heads of 

Fonnuiioh ( 0 ((l Middle Cambrian, Ku San shale forma- 

tion; l!.5 miles southw'(‘s( of Y(m Chuang, Ilsin Tai, Shangtung, China. 

Collected lyv Eliot lUaek welder, of the Carnegie Institution of 
Washington Expedition to China. 



PTYCHOPARIA CONSTRICTA, new species. 

The com'ex (‘cntral i)ortions of the head, exclusive of the free 
chc(‘ks, are sub(|uadrilateral in outline; glabcdla subcylindricak nar- 
rowing slightly toward the front only faint indications of glabellar 
furrows; occipital furi’ow' narrow', ch^arly deliiu'd l)ut shallow: o(‘cii)- 
i(al ring strong, narrow ;it the sides and broad at the center; tixed 
ch(Hdvs about as broad as the glabella; ocular i‘idg(‘s sti’ong and merg- 
ing into the rather long palpebral lo))es; frontal limb well detined by 
th(‘ ocular I'idges and narrow, slightly dattened, frontal rim. 

Surface slightly roughened by minute irregular raised lines. 

Format'ion and /ore/////. - Low'er Cambrian, Man To formation, 
lower part of southeast slope of IIu Lu Shan; 2.5 miles south of Yen 
Chuang, Ilsin Tai, Shangtung, China. 
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PTYCHOPAfilA DRYOPE, new species. 

The r(‘i)r(\s(‘iitinn‘ this sjx'cios is of the same tyi)e as tliat of 

l*t if(‘]^np((n<( from the l>ase of the Cliaiy^' Ilsia formation. It 

dilfers from it in havin^' a more elono-ate <»*lah(‘lla, wliich is more trans- 
A^(‘rse in front. It is also not prol)able that species of this chara(*t(‘r 
would ran^’c throne’ll :^,5tM) feet of limestom^. It is oft(m the case that 
heads that app(nir to hav(‘ the o*enei*al features of PtvchopaT'ia ar«* 
found to helono- to other o*(‘]iera when the thorax and pygidium an‘ 
known. This species is associat(‘d with Pf ijcltaspl.s cMo.^ 
dh‘t}f}<^ j)!t(d ns (/ejnYssns.^ and ([f//‘focej'(fs cainhrnt. 

Formntinn (UkI hnsdldy . — Upper Cambrian, ujjper portion of Chao 
i\Ii Tien formation: Pagoda Hill, I mile west*southwest of Tai An Fu, 
Shangtung, China. 

Collect(‘(l by Fdiot Black welder, of the Carnegi(‘ Institution of 
Washington Fxpi'dition to China. 

PTYCHOPARIA GRANULOSA, new species. 

Tli(' gently eonvex eentral poidions of the head, exclusive of the 
fi'ce eheeks, are all that is known of this specie's. These indicate a 
I'ather broad, semicircular head, with small free cheeks; wide tixed 
clieeks: narrow, short, convex glabella and narrow, tiattened fi'ontal 
rim; glabella mai'ked by three pairs of faintly impressed but clear 
glabellar fin*rows; frontal space between the glabella and rim l)roader 
than the frontal rim and slightly (*onvex; ocular i-idge narrow, clearly 
detined, and merging into a rather small eye lobe. 

Surface tinely granulose. 

For)nathn} <ntd Avtv/Z/V//.-- Lower Cambrian, i\Ian To formation: 
Chang Hsia, Shangtung, China. 

Collected by Eliot Bhndvwelder, of the Carnegie Institution of 
A ashingto]! Expedition to China. 

PTYCHOPARIA IMPAR, new species. 

This species is represented by many tine specimens of the rather 
convex central portions of the head. The form of tlie paids presenanl 
is not unlike that of Phjeln/jxnd<( arils. Th(\v ditl'er in being more 
convex and stronger and in the al)sence of an occipital s[)ine and the 
presence' of i'ather faint glabellar furrows. Ocular ridge rounded 
and rather strong. Surface tinely punctate. 

Formation and londltif . — Lower Cambrian. i\Ian To formation. 
Chang Ilsia. Shangtung, China. 

Collecte'd by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 
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PTYCHOPARIA IMPAR, variety?. 

This vurioty ditioi's from the type of the speeies in having’ moia^ 
distinctly detined i;-lahellar furrows, slightly narrowm* frontal rim, 
and more rounded fi'ontal marj^in to the o-hihella. There ai*e s(‘V(‘i*al 
specimens of the head from one locality, which appcair to vary amonu- 
thems(dves as much as some of tlumi vaiy from I\ iw/xfr. The latt(‘i- 
and the forms referred to tlie vaidety come from the upper portion of 
the ]\lan To formation. 

FoDHiithm amJ Avtv///V//. -Lowei’ Cambrian, ipiper portion of JNlan 
To formation, in shaly sandstone and limestone: Chan^* Hsia, Shano*- 
tuno-, China. 

(Collected I)}" Eliot Black welder, of the Carnegie Institution of 
AVasliington Expedition to China. 

PTYCHOPARIA LIGEA, new species. 

Head, exclusive of free che('ks, suixpiadiilatc'ral in outliia', mod- 
erately conv(‘x; glabella almost of the same width fi’om th(‘ posterior 
margin to the rounded front: three pairs of furrows are faintly but 
clearly indicated: oeci})ital ring strong; occipital furrow shallow l)ut 
extended out on the latei’al limbs as a sti’ong furnuv. Fixed cluMdvs 
nearly as wide as the glabella; palpebral lob(\s short and small; ocular 
ridges narrow and strongly detiii(‘d; frontal limb slightly convex to 
whei*e it merges into the broad, shallow furrow that extends luaiiiy 
out to the front margin: postero-lat(‘ral liml)s rather long. 

Surface slightly roughem.Hl 1)V minute, irregular, raiscal lines that 
can be seen only with a strong lens. 

Fonnitiion ami lontUfy. Lower Cambrian. Middle of ]Man To 
formation. Chang llsia, Shangtung, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA M ANTOENSIS, new species. 

Only the central portions of tlu' moderat(‘ly conv('x head of this 
species are detinitely known. It is characterizcal by tlu' l)road fi’ontal 
space and flat frontal rim: the. sides of tlu^ glabella com erge slightly 
toward the front margin, which is broadly rounded: glabellar furrows 
indicated ly three very faint depressions on (aich side. Occipital 
fuj'i’ow relatively shallow and rounded; fixed cheidcs rather bi*oad; 
eye lobe occupies the central third of the distance from the posterior 
margin to the anterior flattened rim; ocular ridges not strongly 
marked. 

Surface slightly roughened ly almost microscopic, irregular raised 
lines. 

An associated fi*ee cheek has a long, slender postero-lateral spine. 
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lo>nnat 'tnn and loralify. — Lower Ciunbriati. Man To t’onnation. 
At Chano* Hsia and 1 mile south, Shanotun^*, China. 

Collected hy Kdiot Hlackweldcr. of the Carneg’ie Institution of 
W'ashinc’ton Ex[)edition to ('hina. 

PTYCHOPARIA TELLUS, new species. 

All that is known of tliis spi'cies is the central ])art of th(‘ head, 
exclusive of the free cheeks. The spec*imeus occur on th(‘ sui'fact^ of 
shaly liinestoiu'. and are probably somewhat c*ompressed: their con- 
vexity is I’elativelv slioTt. Glabidla lai'ge, convex, and inairly as 
wid(‘ in front as at the base; three paii's of odabellar furrows are 
indicated on the somewhat ei’oded oubu* surface of two specimens; 
occipital furrow shallow, narrow, and i-ounded, Init (juite distimd; 
occi])ital rino- narrow at the sides, increasing- in width and inclining 
backward toward the middle, where it rises to the base of a sti'ong 
spine, which is dii‘ec‘ted upward and backwai’d; the spine is nearly 
straight, and al)out as long as the hnigth of the head; dorsal furrow 
clearly detined on the sides and in front of the glabella. 

Fix(‘d cheeks slightly convex and h'ss than half the width of the 
glabella; palpebi*al lobes rather large; ocular 1 ‘idges clearly detined 
and merging into the palpebral lol)e; fi-ontal linil) short, slightly con- 
vex, and iiKU’ging into the flattened frontal rim, the line of demar- 
cation ))etween the two being vciw slight; posterior lateral limbs 
small and short. 

Suid’ace unknown. 

The largest head in the c-olleetion has a length of 10 mm. with a 
width of 11 mm. at the outer edges of the palpel)ral lobes. 

This species is most nearly related to Lancia >ccphal as lannuJus, It 
ditfers in liaving wider fixed cheeks and in the ])i*o[)ortion of length of 
the frontal limb and rim as compared with the glabella. 

Farnadfon and 'locality . — Middle Cambrian. Lower portion of 
Chang llsia formation. Two miles south of Yen Chuang, llsin Tai, 
Shangtnng, China. 

Collected by Eliot Blackwelder, of the Cai'iiegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA TENES, new species. 

Of this s})ecies oidy the moderately convex (-entral portions of the 
lunid are known. Glabella prominent, moderately convex, narrow- 
ing very gradually toward the broadly rounded front; furrows only 
faintly indicat(Ml; occipital I’ing strong and bearing a broad base of a 
spine that extends oblii^uel}" upward and bacd^waixl; oc(‘ipital furrow 
shallow on the sides and scarcely perceptible at the center; doi'sal fur- 
row rounded and clearly defined. Fixed cheeks slightly convex and 
about one-thiixl the width of the glabella; the length of the palpebral 
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lobos is ‘a])Oiit one-tliinl the distance from the posterior to the front 
mai'giii; ocular rid^v low, broad, and markino* (piite distinctly the 
division V)etween tlu‘ lateral tixed cheeks and the rather abrupt down- 
ward slope of the short frontal liiid), which inero-es into the rather 
broad, Hat, frontal rim. 

Surface minutely granulose under a strong* lens. The largest head 
in the collection has a length of about b mm., exclusive of the occipittil 
spine. This species is distinguished l)y the strong, occipital spine, 
large cv(‘ lobes, narrow, tixed cheeks, and the form of the frontal rii\i. 

JU)rnH(t/o)i (()}</ loraJIty, Middle Caml)i-ian. At base of Chang 1 Isia 
formation, just above the ^lan To shale. One mile east-southeast of 
Cdiang I Isia, Shangtung, C'hina. 

Collected by Itlliot Black w(dder, of the (Arnegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA, species undetermined. 

A single specimen of the central portion of a head that appears to 
be closely relatcal to l\ te/ios o(*curs on the surface of a fragment of 
limestone. It has a similar slender, long, occipital spine, ntirrow, Hxcd 
chccdvs, and tlattei\ed fi*ontal rim. It occurs in the upper portion of 
the Chang I Isia formation, neai* the middle of tlie Chang I Isia oolitic 
limestone, ^2 miles south-southeast of Kao Chia Bu, Shangtung, China. 

Collected by Eliot IMackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA TITIANA, new species. 

Head sulxpiadillateral in outline, exclusive of the free cheeks: 
inodei'atelv convex. (Tlal)clla gently convex; })roadest at the base, 
narrowing midway, and with the sides nearly i)arallel from the center 
to the broadly romKhal front; glal)cllar furi*ows shallow, there arc 
thiee on each side that })cnctrate to the central third of the glabella 
and divide it into two small central lol)Cs, a short buininal lobe, and a 
posterior lobe that is broad at the sides and narrow toward the cen- 
tral third; occipital furrow narrow; occipital ring narrow at the sid(\s 
and gradually thickening toward the center to form the base of a 
1 ‘ather strong spine of uidviiowi^ length; doisal furrow shallow, but 
clearly defined. 

Fixed cheeks of medium width, about two-thirds the width of the 
glabella; palpebral lobe's central and about one-tliird the length from 
the posterior to the frontal margins of the head; ocular ridge nan•o^Y, 
cleai’ly delined, it starts neai' the front line of the glabella and extends 
obliijuel}" backward and merges into the rim of the palpebi'al lobe; 
postero-lateral limbs shoit and marked b}" a bioad, shallow furrow; 
frontal limb convex, prominent, about as long as the tixed cheeks at 
Proc. N. M. vol. xxix — 05 0 
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tli(‘ eye lolie.s; at the front it .slo|)(\s into tlie ronnch'd ^Toove liack of 
the narrow, .slio’htly flattened, frontal rini. 

Snrhu'e slio*hlty rono’hened (jver the eentral portions; on the frontal 
linil) a network of tine, irregular, j’aised lines extends from the dorsal 
furrow and ocular ridg(\s to the furrow inside the frontal rim. 

Ohs<rr((ti()ns , — This s|)ocies is associatetl with Ptyclmparhi IJodra- 
cus t/rrasfK Its strono- frontal liiiib and oeeipital spine distinguish it 
fi-om othei' species. 

Forumiion am! local ity. — Middle Cambrian. Base of Chang Ilsia 
formation in oolitic liniestone about 2 miles southwest of Yen (diiiang, 
and 1 mile east-southeast of Chang Hsia, lIsinTai, Shangtuni^’. China. 

(\)llected by Bliot BlackMadder, of the Carnegie Institution of 
\\bishington Ex})edition to China. 

PTYCHOPARIA THEANO, new species. 

Head small, moderately convex; glabella subquadrilaterak ihod- 
erately convex, a little uarrowei' in front than at the base, and with- 
out glabellar furrows; occipital ring practically a (‘ontinuation of the 
glabella, as the shallow occi])ital furrow barely indicates it; dorsal 
furrows narrow at the sides of the glabella, and veiy obscui'e in front 
of it. 

Fixed cheeks a little wider than the glabella and nearly fiat from 
the dorsal suture to the palpebral lobes; palpebral lobes huge, situ^ 
ated opposite the central portion of the glal)ella; ocular ridges low 
and broad, and very clearly defining the lateral ])ortions of the fixed 
clu^eks from the frontal liml); frontal lim)> narrow in front of the 
glal)ella, sloping dowinvard to the broad, shalloAv furrow that merges 
into the bi'oad, almost flat, frontal rim; postero-lat(M*al limbs short; a 
nari*ow, shar]) furrow extends along their posterior margin from the 
glabella to the facial suture, just within the posterior margin. 

Surface minutely granular under a vejy strong lens. The largest 
head has a length of 5 mm. 

This spi'cies is distinguished by the broad, fiat, fixed cheeks, con- 
V(‘x, smooth glabella, large palpebral lobes, and nearly fiat frontal 
margin. 

Fovaaitlon ami JocaFtaj, — Middle Cambrian. Base of Chang Hsia 
formation, in gray oolitic limestone. Chang Hsia, Shangtung, China. 

Collected by Eliot Black welder, of the Carnegie Institution of 
Washington Pkxpedition to ('hina. 

PTYCHOPARIA TOLUS, new species. 

Of this species only a single fragmentary head is known; this is 
much like the corresponding parts of the head of Ptychoparia Liostra- 
cvH fhraso^ but it differs {a) in being less convex, (Z») in having a more 
coarsely granulated surfa(*e, (c) stronger posterior glabellar furrows, 
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(d) broader Hxed cheeks, and (c) more l)roadly roimdi'd front to the 
M’hibelliu The length of the head is 10 mm.; of the glabella, T mm.; 
width of the head including pal})ebral lobes but not free cheeks, 
12 mm. 

Formation and locality . — ^liddle Cambidan. Base of Chang Hsia 
foianation in ooliti(‘ lime.stoiKg 3 miles nortli-northeast of llsin Tai, 
llsien, Shangtung, China. 

Collected by Kliot Blackwelder, of the C^aniegie Institution of 
Washington Plxpedition to China. 

LIOSTRACUS Angelin, subgenus of PTYCHOPARIA. 

PTYCHOPARIA (LIOSTRACUS) TOXEUS, new species. 

Of this species only the central portions of the head are known. 
The glabella and fixed cheeks are rather stiongly convex; glabella 
prominent, trnncato-conical, without furrows, except as indicated Iw 
a slight darkening of tln‘ surface where the furrows usually occur; 
occipital groove narrow, ])ut very distinct; occijhtal ring narrow at 
the sides, rounded, and of medium width at the center; dorsal fm*row 
strong, rounded, and inarlual ])y a slight })it at tln‘ antei*o-lat('ral angle 
of the glabella. 

Fixed cheeks about on(‘-half the width of the glaladhi at its base; 
])alpebi*al lobes small and situated al)ont lialf wa\^ betw(‘cn tln‘ j)osterior 
and front margins; ocular ridges faintly defined. Frontal limb narrow, 
convex, and sloping (lownwai*d to a deep, rounded groo\ e whi(*h rises 
in front to a strong, I’ounded fi’ontal rim; })ostero-lat(‘ral limbs about 
one-third longer than the width of the tixed che(‘ks, a strong furrow 
extemds the entire distanc(' within the posterioi’ margin. 

The surface iindm’ a strong lens ap|)ears to be smooth. The lai’gest 
head has a length of (> mm. with a width of 7 mm. at tin,' palpebi’al 
lobes, exclusive of the fi‘ee cheeks. 

This species may be compared with liuclmjxiria oa\)do a form that 
has a wide geograiihic distribution in tlie Unibal Stat(\s, and also 
ranges from the ^fiddle Oambrian into the Upper Cambrian of the 
Eureka district in N(‘vada.^^ 

Formation and locality . — ^Middle Cambrian. Chang TIsia formation 
in the basal layers just above the shales; a mile east-southeast of Chang 
llsia, Shangtung, China. 

Collected by Eliot Blackwelder, of the C'arnegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA (LIOSTRACUS) TROGUS, new species. 

Head small, transversely (piadrilateral, exclusive of the free cheeks; 
moderately convex; glaliella broadly trnncato-conical and witliont 
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tnices of ghi])ellur furrows; occi[)ittil furrow imrrowiind rather sluillow, 
rising’ on the l)ack to the rather strono- i-oiinded occipital ring; the 
latter is broad through the central portions, nari*owing at the sides; 
dorsal furrow rounded and w^ell deliiKMl. Fixed cheeks about one-half 
the width of the glabella; palpebral lobes small; ocular ridges very 
faint; frontal limb very narrow, in fact it is dilKcult to decide that 
the dorsal furrows do not unite with a depressed space in front of the 
glabella that merges into the frontal furrow; the lattei’ is rounded, 
shallow, and detines the sti*ong, slightly convex frontal rim; postero- 
lateral liml)s short, marked with a veiy distinct transverse furi’ow, 
just within the posterior margin. 

Surface apparently smooth under a sti’ong lens. 

This species dittei’s from other forms in the very short fiontal limb 
and llattened frontal rim. 

Formation and locaUty . — M iddle Cambrian. Chang 1 Isia limestone, 
about 50 feet below the Ku San shale. Chang llsia, Shangtung, 
China. 

Collected by Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

PTYCHOPARIA (LIOSTRACUS) TUTIA, new species. 

Head small, strongly convex; glabella very convex, almost tumid; 
truncato-coni(‘al in outline, and without ti‘aces of glabellar furrows; 
occipital furrow narrow; occipital ringstrong and narrow at the sides; 
none of tln^ specimens show it entire at the center; dorsal furrow 
narrow and rather deep on the sides of the glabella; not distinctly 
detined in front. 

Fixed cheeks about two-thirds of the width of the glabella; palpe- 
bral lobes small, with their posterior end on a line wdth the longitu- 
dinal center of the head; ocular ridges narrow but very ch^arly delincd; 
frontal limb gently convex, rather short, and very indistinctly sep- 
arated from the rather broad, almost llattened, frontal rim; posteio- 
lateral limbs strong but short; marked b}" a strong transverse furrow 
just within the posterior margin. 

Surface minutely granulose. d'he largest head in the collection has 
a length of 4 mm. This very pretty little head is of the general Wpe 
of PfyehojKiria tolas, but it ditfers in the greater convexity of the 
glabella and the form of the frontal limb. 

Formation and locality , — jNliddle Cambidan. Chang Hsia limestone, 
central poition. Three and one-fourth miles southwest of Yen Chuang, 
Hsin Tai, Shangtung, China. 

Collected l)y Eliot Blackweldei*, of the Carnegie Institution of 
Washington Expedition to China. 
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PTYCHOPARIA (LIOSTRACUS) THRASO, new species. 

I lend sul)quadrihitenil in outline, exclusive of the free cheeks; 
strongly convex; ghihelhi pi'oiuinent, convex, sides straight, and con- 
vei’o’ing toward the front fi-oiii a width of (» miu. jit the base to 4 nmi. 
at the front in a glabella b.5 inm. long; front ai*ched, and with a pit 
in the furrow whei’e the sides and fi*ont unite; three shallow bi*oad 
furrows extend nearly to the centei* from each side, so as to divide 
the surface into two narrow lob<‘s — a terminal lobe and a strong pos- 
terior lobe: occipital furi*ow strong and arching forward at the center; 
occipital ring narrow at the side's and gradually iinuTasing in width to 
the (‘enter; dorsal furi*ow narrow and well deliinxl. Fixed cheeks 
narrow; palpebi’al lob<\s central, and small; posb'ro-lateral limbs 
short Jind inarke'd by a broad strong furrow; ocular ridge's low, but 
clearly defined; frontal liml) shoid, gently convex, and sloping into a 
strong, rounded furrow within the rounded, narrow, prominent fron- 
tal rim. 

Suidace smooth under a strong lens. 

A head 10 mm. in length has a width of 11 mm. at the eye' lobes. 

((ml lonfJitji — Middle Cambrian. Base of Chang llsia 
formation, in oolitic limestone', about 2 miles southwest of Ve'n 
Chnang, Hsin Tai, Shangtung, (diina. 

C'olle'cted by Kliot Hlackwe'leh'r, of the Carne'gie Institution of 
AVashington Expedition to China. 

PROAMPYX Freeh, subgenus of PTYCHOPARIA. 

J^i'oampf/.r Frecit, 1902; Letlia'ageo^noHtica, I. Tlu'il, Leahau rala-ozoica, II, p. 00. 

Dr. Fritz Freeh ]4roposed the ge'ims Pioann)yx for Anomocare 
acuiDrnatHm Angelin on account of the proje'edion of the fi'ontal 
border into a strong spine. lie said;^' '‘ddie peculiar very vai'iously 
formed group of Aiumwcare (unw with pointed glabella, 
seems to be the forerunner of .l///y;//,/‘ and is called Pro(nnp]j,i\ The 
diti'erence from the typical Anomovare with rounded head shield is 
striking. The separation of the genus Proawjxpr from (he typical 
Coiiocephalid^e follows from the' transitional foians . l/vV>;^r////.s' 

and .1. The spine of Am/ni.r (((‘tuni is in well 

preserved examples longei- than in Angelnrs illustratioi]. The spe- 
cies 1‘emiuds most oi Amj>j/.r rtaiodus Dahnan (Orthoce'ras limestone).''’ 

Doctoi* Fi'ech in his state'inent ap])ears to have' ove'rlooke'd the tact 
that the spine of the genus Ampyx is a spinose extension of the fiont 
of the glabella, while the nasute projection of the' frontal rim of 

ge<tgiiostica, Pt, 1, Letlia^a Ibhcozoica, II, i>. 00. 

^Angelin, Tril. pi. xvii, tig. 7. 

Anomoc<ire Angelin, Tril., A. xvi, tig. 0. 
t^lelem, tig. 5. 
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Anomoiuu'f A<nnii i mft fUH is from ;ui onl ii’iOy tlilfoiHMit division of tlie 
head of the trilohit(‘ and in no way can he correlated or compared 
with the odahella of Ampyx. On this account it is unfortunate that 
the name Proampyx was o-i\ on. 

A similar nasute projection of the frontal hordei’ occurs on the head 
of th(‘ trilohite described as PtyvhnparHt.^ 2 >ernasHt)fs Walcott/^ The 
o’labella of the' lattcu* species is ({uite unlike that of Pi^oampipv acifnd- 
/taiimi, beino' more like that of Proampy,r hurea. On this account it 
is dou))tfully red’erred to pi'oampyx and it is left under the o-emis 
Ptychoparia, \N'ith Proampyx as a subocMins, until a fuitlier study can 
be mad(‘ of all the forms in which the frontal border is extended into 
the nasut(‘ pT*ojcH‘tion. 

PTYCHOPARIA (PROAMPYX) BUREA, new species. 

Head, exclusi^'e of the free cheeks, ((iiadrilateral in outline, convex. 
Glabella convex, truncato- conical in outline, with the front bioadly 
roundcxl; surface' marked by two pairs of faintly indicated furrows; 
occdpital furrow rounded, nari’ow, and distinct; occit)ital ring narrow 
at the sides, of nu'dium width, and slightly convex toward tlie center; 
dorsal furrow of medium width rather deep and distinct. 

Fixed cheeks (‘onvex, narrow, and about om*-fourth the width of 
the glabc'lla at tlje j^alpehral lol)cs; thc'v slo])e gentl}" back to the pos- 
tero-lateral lim])s, and abruptly downward in front of the narrow 
rounded ocular ridgc' to thc' frontal limb; j)ostero-lateral limbs short, 
marked by a shallow furrow ])arallel to the margin; fiontal limb 
sliort, and rising a short distaiu'e in front of the glabella into a nasute- 
like extension of the frontal ]*im, whicli rises up in fiont of the hc^ad; 
to the sides the frontal limb sloj^es al>ruptly downward and forward, 
forming a deep wide groove with the frontal rim; frontal rim not 
separable from the frontal limb at the side's, but rising immediately 
in front of the glabella into a broad nasute-like process, the height of 
which is unknown. 

Surface unknown c^xcept on the 0(*cipital ring, where it is marked 
by irrc'gular, raisc'd, inosculating lines that give it a grannlose appear- 
ance. Th(‘ tv)_>e and only spec'imen of the liead in the collection has a 
length of 10 mm., (‘xclnsive of the nasutc'-like ])rojection on the 
frontal rim. 

This species is cleai’ly distinguished hv the nasute-like projection 
on the frontal rim. 

This species dilbu’s fi*om Promn nanulmdinn Angelin, in the 
short frontal limb and the form of the nasute proji'ction; also in 
the form of the glabella, and other i)arts of the central portions of 
the head. 
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F(trm<(thw (OkI Jf j/. \ Cainbriun, l)jis(* of (lie (1mo Mi 

Tien formation, in a eoar.se, fossilif(‘roiis gi-ay linK^stone, :> inil(‘s south- 
west of Yen Chuano-, llsin Tai, Slian<»’tun<^‘, China. 

Collected hy Eliot Idackwcddei-, of the Carneo-ie Institution of 
Washington Ex})edition to Cdiina. 

Genus SHANGTUNGIA, new genus. 

As there is Init one sp(H*ies of this ohmius, the description of the 
s})eci(‘s includes all that is known of tlu' o-euus and species. The 
g(‘mis is charactej’ized hy the lar^'e palpebral lobes, smooth, truncato- 
conical j^labella, and the lono’ sjiinosi' extension of the front, whi<‘h is 
unlike that of Am})vx, as the latt(U- proceeds from the oTdxdla, whih‘ 
the s|)ine of rtlianotuno’ia is from the frontal rim, in the sanu‘ manmu* 
as that of Prn(UHj)if,r (icnmhudum Ano-elin: but it diti’ers radically 
from the latter <»-enus and species in th(‘ chamcter of the o-labella and 
paljxdiral lobes. 

Gen otype, — Shanyf nn (/in f<pin tfi rn . 

SHANTUNGIA SPINIFERA, new species. 

Outline of head, exclusive of free cheeks and frontal spim‘, sub- 
rhomboidal, modei’ately comavx. (rhibella truncato-conical, slightly 
longer than its wiilth at the base; at t 1 k‘ post (U*o-lat<M*al angle of the 
glabella a small, low lolie (^xtmuls out into and jiartially tills up the 
dorsal furrow; there is also a slight pit in tlu' dorsal furrow opi)osite 
a jjoint where a second glabellar furrow usually occurs in similar gla- 
belhe; occii)ital furrow narrow, distinctly dcliiu'd at the sides, but 
very shallow near the center; occipital ring slightly com ex, strong, 
and of eipial width from side to sidtg dorsal furrow deci) at the sides 
and sc'arcely perceptible in fi'ont of tlu' glabella. 

Fixed cheeks about two-thirds as wid(‘ as the glabella; they rise 
abruptly from the deep dorsal furrow, and then slope upward to the 
palpebral lobe; back of the palpebral lobe they drop somewhat 
abrui)tly to the ])ostei‘o-lateral limb, and in front to the furrow 
betw(‘en the frontal limb and rim; ocular ridge very slight, scarcely 
])erce})tible in most specimens; palpebral lol)C large, rounded, and 
rising at the margins above the level of the fixed clu'cks; rim of the 
broad marginal border with an inward slope toward the fixed cheeks, 
but not any well defined furrow such as usually occurs on the pal})C- 
bral lobes; the length of the palpebral lobe is about one-half of the 
distance between the furrow in front of the frontal limb and the pos- 
terior margin of the head; postero-lateral limb slender, and extending 
mor(' than the width of the glabella outward from the dorsal furrow; 
frontal limb very short and scarcely separable from the downward 
slope of the front of the glabella; at the sides it merges into the lixc‘d 
cheeks; it is separated from the fi’ontal rim by a peculiar transverse' 
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furrow; the latter is formed of two sliglitly forwai’d nreliiiig, nar- 
row furrows in front of the fixed eheeks, that niero’c, into a very 
shallow fiu-row in front of the odabella; the eentral portion of the 
furrow arcluss slightly backward; the furrows are deep<‘st oppositi^ 
the antero-lateral angles of the glabella; frontal rim sub-t]*iangular 
in outline, nearl}" Hat, and extending forward at the emiter to foi’in 
the ])ase of a long, slender, rounded spine. 

8urfa<‘e minutely punctate under a strong lens. A head 7 mm. in 
length, exclusive of the frontal spine, has a width of !) mm. at the outer 
margin of the ])alpebral lobes; the glaliella is 2.5 mm. at tln^ base, and 
with the oeeipital ring is 5 mm. in length, the flat frontal rim and spim‘ 
of a head of about the same size has a length of about S mm., the 
spine, at the point where broken off, having a width of 1 mm. 

1 do not know of any other form closely I'elated to this species. 
Proaiii]>ijx iicumhnatiun Angelin has a similar nasute })roj(H*tion on the 
frontal rim, l)ut it ditl'ers in the form of tlu^ glabella and ])alpebral 
lobes and other details of the head. The same is tnic of the species 
described as PtycJioparJa ]>erni(sntm Walcott.^' 

FornHitlon and Ior(dity, — Middle Cambrian, Ku San shah^ fmana- 
tion; 2.5 miles southwest of Yen Chuang, IIsinTai, Shangtung, China. 

Collected by Fdiot Blaekwelder, of tlie Carnegie Institution of 
Washington Pkxpedition to China. 

Genus SOLENOPLEURA Angelin. 

SOLENOPLEURA ABDERUS, new species. 

This species is represented by the glabella, oeeipital ring, Hxed cheek, 
and frontal rim. It is most closely related to A. acantlai, l)ut dilfers 
in the narrower fixed checks, and shoid, rounded, frontal rim. The 
surface is also marked b}^ larger and many more pustules, which are 
scattered more or less in*egularly over the surface. Three pairs of 
short glabellar furrows are faintly indicated upon the rounded sides of 
the somewhat convex glabella. The type specimen has a length of 8 
mm., and a larger head associated with it of 12.5 mm. 

Fonmataai and Inadity, — Middle Cambrian, u]jper portion of the 
Chang Ilsia formation, just beneath the Ku Sim shale, in a gray, ratlnu* 
coai'se limestone; Chang ITsia, Shangtung, China. 

Collected })y Eliot Blaekwelder, of the Carnegie Institution of 
Washington Expedition to China. 

SOLENOPLEURA ACANTHA, new species. 

General form of head, exclusive of free cheeks, transversel}" rhom- 
boidal and rather convex. Glabella prominent, convex, truncato- 
conical, with width at the base and length al)out the same; a short, 
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sti'ong furrow miirk.s oil two mujiII, ,snl)-trijinolai’ 1o]m‘s at the postei’o- 
latei-a) angle: a second paii* of slightly marked furrows ociairsiipon tlie 
sides, next to the dorsal furrow, a))out midway of the hnigth of the 
glabella; the sides slope inward from the base, so as to i*('dnee the 
width of the rounded front to about two-thirds that of the base; occip- 
ital furrow nari'ow, transverse, and deep; occipital ring narrow at the 
sides, broadening toward the center, where it is thick and (*onvex; 
dorsal furrow V(‘ry distinct at the sides and front. 

Fixed che(‘ks convex, but mu(*h lower than th<‘ glabella: th(‘v are 
about as wid(‘ at the j)alp(d>ral lolu‘ as the width of the glab(‘lla in 
front: tlu'ir a]ip(‘aranc(‘ of convc^xity is given by theii* down ward slo])e 
towai‘d the fi‘ontal rim and ba(‘kward to the furrow just witliiii the 
\)ost(‘rioi- margin; pal[)ebral lobe small, situated about midway of the 
fixed cheek: no t!‘aces of ocular ridges ar(^ shown; a strong, slightly 
rounded, frontal rim is separated from theglalx^lla and tixcal cheeks ))y 
a nan'ow, rounded, transvers(' furrow; post(‘ro-latei*aI limb short, and 
mai'ked by a narrow, deep furrow just within tli(‘ raised oosterior 
margin. 

Surface marked by strong j)ustules in all parts with the exc(^ption 
of th(‘ dorsal furrow and furrow back of the frontal rim. 

In g(‘U(U-al form this species resembles mjno and S'. 

aJxh rus. It dilfei‘s fi'om tlie former in the shape and com exity of 
the glab(dla and broadei* tixaal cheeks and from th(‘ latter in th(‘ shape 
of its glabella, fixed cln^eks and frontal rim. 

Fnnnutio)) (OkI loiufJ ffjf, iMiddle Cambrian, Chang Hsia foiauation, 
just below the Ku San shahg Chang llsia, Shangtung, (diina. 

Colh'cted by Eliot l)laekw('ld(‘r, of the Cai‘uegi(' Institution of 
Washington Expcxlition to China. 

SOLENOPLEURA ACIDALIA, new species. 

The description of S. (ujno applies to this s])ecies, except that it 
does not have the short frontal limb of the latter, and its frontal rim 
is nearly fiat instead of I’ounded. The sui’face is smooth with tin' 
(exception of a few huge, low, sctittered pustnhvs. The head of th(‘ 
type aiid only s})ecimen in the collection has a length of 4 mm. 

FnntnffJon (Utd hHuflJtjf . — Middle (Cambrian, central ])ortion of tln^ 
Chang Ilsia formation, in a C(un))act, dove-colored limestomu Cliang 
Ilsia, Shangtung, China. 

Collected by Eliot lhackw(4dei-, of tlie Chrnegie Institution of 
Washington Expedition to China. 

SOLENOPLEURA AGNO, new species. 

General form of head, exclusive of fi'ee cheeks, transversely sub- 
rhomboidal, convex. (ila])ella as long as the width at its base, the 
sides converging fi'om tln^ base toward the rounded front, so as to 
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iiMrrow the ohiliella al)Out oiK'-foiirth ; a v(‘]‘v slio-ht traee of a short, 
posterior pair of furro\\s c‘an l)e seen by retieeted li»’ht; occipital 
furi'ow well delined by the downward eurvatin’e of th<^ posterior inar- 
o-in of the o-labella, and I'ising of the surface of tlu‘ ocxdpital rino-: tlu^ 
latt(*r is nai’i’ow at the sides, o*radually widening toward the center, 
which is most elevated a little in front of the [)osterior margin; dorsal 
furrow narrow, but cleai‘ly detined at the sides in front of the glabella. 

Fixed clu'eks about one-half the width of the glabella at the cenbu*, 
rath(‘r convex, and slojhng somewhat abruptly to the frontal rim; 
palpelu’al lolx^ small, situated about midway of the cheeks; postero- 
lateral limbs unknown; fi’ontal limb very narrow in front of the gla- 
Ixdla, convex, and curving down to the broad groove within the sti'ong, 
rounded, frontal rim. 

Sui’face mark(Hl by low pustul(‘s that gi\ it a rouglnuied appiair- 
ance. Th<‘ type and only specimen of the head in th(‘ colh‘ction has a 
hmgth of G mm. 

This species is chanictt'rized by its broad, short glalxdla, narrow 
frontal limb, and peculiar granulose surface. 

Fonnatfoh ami land It y , — Middle Cambrian, iij)per portion of th(‘ 
Cdiang llsia formation, just l)eneath the Kii San shale, in a ratlnu’ 
coarse, light-gi’ay limestone. Chang Hsia, Shangtung, China. 

(Mllected by Fliot Blackwelder, of the Carnegie Listitution of 
AVashingtoii Expedition to China. 

SOLENOPLEURA BELUS, new species. 

This species is repn‘sented by a fragment of th<^ head that incdudes 
the glabella and fixed clu'eks. The glabella is moderate! v conv(‘x and 
narrows slightly toward the rather broadly rounded front; the surface 
is marked by a jiair of short, obliipie, posterior fui'rows and one ante- 
rior pair at about the ant(U*ior third; occi[)ital furrow narrow, distinct, 
tirching forwai’d at the center and consideralily deeper toward the end; 
occipital ring clearly defined, of moderate width, and slightly convex; 
dorsal furrow narrow and clearly defined. 

Fixed cheeks narrow, scarcely more than a ridge ])etwe(m the dorsal 
furrow and the palpcdiral lob('; posterioi'ly they slope downward to a 
long postfu’o-lateral liml) and anterioi'ly drop rather rapidly to the 
frontal limb; palpebral lobe a little moi'e than one-third th(‘ length of 
the glabella; postero-lateral liml) about as long as the width of the 
glabella in fi’ont, dee[)ly grooved along its center by a furrow parallel 
to the elevat(Hl }>osterior mai’gin; frontal lind) short and slightly con- 
A'ex in front of the glalMdla; it passes into a shallow furi’ow within a 
slightly rounded frontal rim; the latter is l>roken away except at the 
(Olds. 

Surfa(‘e marked by numerous scattered, rather small i)ustules. 
Length of head G mm., with a width at the palpebral lobes of 5 mm. 
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This species ut Hrst siio-o-e^ts >S'. (Kjno^ ])iit dillers from that and other 
species fi*oin CJhina in its vei*y narrow tixed cheeks and relati\ (dy laro(‘ 
palpebral lobes. 

Format amt local ity, — ^^Middle { () Cam]>rian limestone and shale, 
pi“obably of the Ku San shale horizon, just below th(‘ Chao ]\li Tien 
formation, at an elevation of 3S0 feet above the Won llo River, 12 
mih‘s S. 80 E. of Tai An Fu, Shan^tuno’, China. 

Collected by Eliot Hlackweldei*, of the Carneoic^ Institution of 
^^blshino■ton Ex])(Hlition to China. 

SOLENOPLEURA BEROE, new species. 

The description of the oemo’al form ((<jho appli(^s V(‘i v closely to 
this species. It dilTei's from the latter in its broad(‘r tixed rh(‘eks, 
shoider frontal limb, njore ckairly mai’ked olaludlar furrovs, and 
minutely pustulose surfac(‘. T1 k‘ typ(^ and only speciiiKm of the h(\‘id 
in the collection has a leno’th of A mm. 

Formation amt to<utUty. rpt)ei* Cambrian, CTao Mi Tien forma- 
tion, in a comt)act, ii*ray, V(M*v fossiliferous limestoiK^; 2.7 mih^s south- 
w(‘st of Y(‘n Chuano-, Ilsin Tai, Sliaiii^tunn-, China. 

C\)llect(‘d by Eliot Black weldei‘, of the C‘arn(‘o-i(‘ Institution of 
Washington Ex[)edition to China, 

Genus DI K E LOCEPH A LUS Owen. 

DIKELOCEPHALUS {?) BAUBO, new species. 

Th(‘ description of Dilxctimephat as {A) l)rizo ap])lies to this form, 
with the exce])tion that 1 ), {A) haat>o has a moi*(‘ rounded fi*ont to the 
i^’labella, and its frontal rim and boixhu' vary somewhat in form. 
In I). {A) Inmlm th(‘ palpebi*al lob(‘ is })i“eserved, and shows it to have 
l)een ndatively small and short and marked just within the rim by a 
ratliei' deep furrow. A h(‘ad of />. {A) haatpo lb mm. in len^’th has a 
glabella 12 mm. in length, frontal rim and limb 2 mm., and occipital 
furi'ow and ring 2 mm. in length; the glabella has a width of b mm. 
opposite the palpebral lobe. T1 k‘ surface is mai'ked by stiong scattered 
pustules over the glabella; but with little trace of them on the tixed 
cheeks and frontal rim. The two sj)eciniens of the head of this species 
in the collection vary somcNNliat in the form of the frontal rim, it 
being nearly fiat in one and slightly concave in the othe]*. 

The n\ost nearly I'clated form is 1). {A) hrizo. 

Formation ami tocatity. — ^Ct)per Cambrian, iippei* portion of the 
Chao Mi Tien formation, in a comt)aet, hard, fossiliferous, gray lime- 
stone; 2.7 miles southwest of Yen Chuang, Ilsin Tai, Shangtung, 
China. 

Collected ))V Eliot Blackwelder, of the Caiaiegie Institution of 
Washington Expedition to China. 
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DIKELOCEPHALUS (?) BRI20, new species. 

This species is reyiresentiHl l)y tlie jinterior ))oi’tions of u large, 
moderately (*onvex lu'ad, (‘xeliisive of the fi’ee elu'eks. The glahella 
is sulxpiadrilateral, with th(‘ sides slightl}" incurved and tlu‘ fi’ont 
neai’l}" ti’iinsverse; it is mai'ked hy a sti'ong paii- of postei'ior furrows 
tlmt ])enet]’ate oliliquely liackwai’d nearly to the median line; a second 
pair incline slig’htly backward and pemdrate to al)Out one-third the 
distance' a(‘ross; a thii'd ]>air, narrow and very sliglitly impressed, 
extend in at right angles to the sides ji little less than one-third the 
distancH'*, occi})ital furrow well detinecl, with a sliglit, (‘longnte, pit-like 
dej^ression at tin' antei'ioi’ lateral angles of the glal)ella. 

Fix(‘d cheeks veiw nari-ow, not much more than a ridge op[)osite 
the palpelu’nl lol )cs; ])ali)el)ral lobes unknown; orndar ridge rounded, 
and dividing the fixed cluadv into the flat posterior portion and the rather 
ra])idly sloping frontal ])oi'tion that jiasses down into the concave 
fi-ontal limb; frontal limb shoid, concave, and l)ordered by a rounded, 
thick, frontal rim. The fragmentary sp(‘cimens representing this 
specie's indicate a hmgth for the glabella of 22 mm., with a width in 
fi’ont of 14 mm.; the concave frontal limb has a length of 2.5 min., 
and the thickem'd. roundcal i‘im has a length of about 1.5 mm. The 
tixed (dieek at the pal]iebral lobe has a width of 2 mm. 

Surface marked by numerous more or less ii’regularly placed strong 
pustules, exct'pt in the doi'sal furrow and the concave frontal limb. 
This species is somewhat doubtfully referred to Dlhdovrpludus, The 
form of the glabella, frontal rim, and narrow tixed cheeks suggest 
I>ikelo(rph(dn,^^ but the strongly pustulose surface is not charactei*- 
istic of the typical forms of the genus. 

Fornudlon and /wy//////.— U pper Camlirian, lower portion of the 
Chao i\Ii Tien formation, in coarse, gray, fossiliferous limestone; 
Chao Mi Ti(m, Shangtung, China. 

Collected liy Eliot Blackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

Genus CREPICEPH ALU S Owen. 

CREPICEPH ALUS DAMIA, new species. 

Head semicircular in outline, with the postero-lateral angles termi- 
nating in round, somewhat incurved, spines, (xlabella modei’ately 
(‘onvex, with the sid(\s nari’owing slightly toward the front, wdiich is 
broadly rounded; length a little greater than its w idth at the occijntal 
furrow^; marked by three pairs of furrow^s; posterior pair extend 
obliquely inw ard and baekw^aixl so as to almost separate a triangulai*ly 
shaped lol)e; second pair ratlu'r faint, extending directh^ iinvard a dis- 
tance of about one-thiixl the wddth of the glabella, and then curving 
slightly backward; anterior j)air vei\y faint; occipital furrow rathei 
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liroad and .strongly (UdiiKnl; occipital ring narrow at the ends, roiindod, 
and rather strong in the central portions; dorsal fiiirows clearly 
delined on the sides, hut olisciire in front of the glabella. 

Fixed cheeks alioiit one-halt the width of the glaliella; posteriorly 
they slope downward into postero-lateral limbs that arc about twic(> as 
long as the width of the fixed (dieeks; toward the front the lix(‘d cheeks 
slope abruptly downward and merge into the frontal limb; ocular 
ridges low and broad, merging into the strong palp(d)ral lolx'; postcu’o- 
lateral limlis grooved near tln^ posterior mai'gin by a strong furrow; 
frontal limb short, almost Hat, and sloping aiiruptly from the front of 
the glalxdla down to th(‘ strong, nearly Hat, frontal i‘im: the liody of the 
a.ssociated free cheek is sulxpiadrilabu'al in outliin*, marginal borders 
strong, clearl}^ defined, and produced behind into a strong, slightly 
cur^ ed, rounded spine. 

Thorax uidviiown. 

The associated ])ygidiuin is (piadrilateral in outline, ('xedusive of the 
strong, slightly diverging postero-latei'al spines, which are a little 
longer than tlie length of the pygidiuin; sides of the pygidium sui)- 
j)arallel or slightly diverging toward the ))ase of thc‘ spiiny posterior 
margin nearly transverse; axial lobe promiiumt, conv(‘x, and r(‘aching 
nearly to the posterior margin; the sides converge slightly toward 
the bluntly ])ointed {)osterior end; divided by three tninsverse furrows 
into three sc^gments and a strong terminal [)ortion, which is marked jit 
the t)oint where the axis slo]x\s abru))tly downward })V the small node 
on each side; the pleural lobes are limit(Hl to a rather large anteiaor 
lobe and an obscure secondaiy lobe, which appears to merge back- 
ward into the postei‘o-lateral spine. 

Surface apparently smooth under a strong lens; a few scattmvd 
punctjc occur on the gla))ella. The largest head has a length of LO 
inin., with a width of 12 mm, at the palpi'bral lob(\s. 

This species ditfers from ( 'r< picej>h(tl us ioirensis^ to which it a[>pears 
to be most nearly relabMl, by the form of tln^ frontal limb and rim of 
the glabella and other diHails; the pygidium is not as broad, and it also 
ditfers in outline. 

Fonuution (UuI load/fij . — Middle Cambrian, Cliang Hsia fornmlion, 
near upper part, in a dark oolitic limestone; in clitfs 1 mile east of 
Cliang Ilsia, Shangtung, Cliina. 

Collected by Eliot Ulackwelder, of the Carnegie Institution of 
Washington Expedition to China. 

CREPICEPHALUS MAGNUS Walcott. 

The only portions of this species in the collection are a fragment of 
the posterior portion of the glabella and the outer portion of a large 
free cheek; the fragment shows that the glabella had a width at the 
base of 12 mm.; also, that there was a narrow, strong occipital groove 
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imd {111 occipital I’iny* ov(m* H miii. in widtli. dlic .surface of the fra^’- 
nient of the ohihelhi is niark(‘d hy strono- pustules, which odve it a 
somewhat oraiiulose appeariince. The cast of the fragment of the 
interior of the free cheek indicates that it wiis piistulosc' and that the 
postero-hiteral angle tci*minated in a long, curved spine. 

Tlie two fragments described are so distimdly mai'ked by the coarse 
gi'annhition and the free chcndv hy its curved terminal spine that 
th(U*e is little danger of confusing it with any othcu' species. 

Fonn(itU)n and — Middle Cambrian, Chang Hsia formation, 

in {I dark oolitic limc'stone toward the lower portion of the formation; 
a mile east of Cdiang Hsia and Clnio Mi Tien, Shangtung, China. 

Colh'cted by Eliot Bia(*k welder, of the Carnegie Institution of 
\Vashington Pbxpedition to Cdiina. 

Genus DO LICHOM ETOPUS Angelin, 
DOLICHOMETOPUS ALCESTE, new species. 

This species occurs at the same locality as 1). deeds, but not in the 
same bed of limestone. It ditl'ers from />. dt(ds in having a much 
more convex glabella, with nearly parallel sides, (xlabella marked liy 
a [losterior pair of furrows, extending inward and backward so as to 
nearly cut oti‘ a small subtriangular lobe at the base of the glabella, 
{ilso three pairs of short, faintly impressed furi*ows that extend in ;it 
I'ight {ingles to the side of the ghiliella; occipital furrow and ring 
unknown: doi’sal fiu'row slnillow, but well detiiu'd. 

Fixed cheeks very imrrow; they slope down into the strong furrow 
just within the nitrrow ]){il])ebral lobe and anterioi'ly slope down to 
the fronbil limb; the I’ini of the p{ilpebral lobe crosses the imrrow free 
cheek, forming a very short ocular ridge; frontal limb short, nearly 
tkit. The ghibella of the only sjjecimen of this spi'cies Inis {i length of 
12 mm., with a width at the ocular ridges of 8 mm.; the frontal limb 
1ms {i haigtli of l.e mm. Tin* exterior surf.ace under {i strong lens 
shows ;t f(uv line scxittered ])unctae. The inner surface of the frontal 
limb where exposed by {i bi'eaking {iway of {i portion of the shell is 
strongl V punctate. 

Foruudlnn and Joadiiy. — ^liddle Cambrian; near the b{ise of the 
(dmng Hsia fornmtion, in {i gra\" limestone in which great numbers of 
Aejnostns eldneiisis^ njimes, occur; 8 mik\s southwest of Yen Chining, 
Hsin Tai, Shangtung, China. 

Collected by IHiot lllackwelder, of the Carnegie Institution of 
Washington Plxpedition to (diina. 

DOLICHOMETOPUS DEOIS, new species. 

This species is repi*esented by the central portions of the head. 
Clabella and fixed cheeks moderately convex; glabella pi*ominent, 
modeuitidy convex, {ind miirked by tlire<^ pairs of rather short, very 
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faintly impressed fiuTows; tin* .sid(‘s of thr o'lalxdla ai’(‘ suh-pai’allel 
for a short di.stanix^ m^artlio baseband then are ^*(‘iilly iiKdincd outward 
to tlie rounded front maro-in; occipital furrow slndlow, rounded, and 
merging* into tlie strong* occipital rin^\ the hitt(U- is narrow at tin* 
sides bi‘oadenino' rather rapidly to the base of a sniall, i)ackward slop- 
ing’ occipital spine; the front the ^‘labella curves rather abi’u])tly down- 
ward, which o’ives the anterior portion a comex appearance*; dorsal 
fill-row shallow and distinctly defined at tin* sides of tin* c-labedla. 

Fixenl cln'eks nai-row and sliohtlv conve'x a*nd slopinc- posteriorly 
downward to an (‘lonc’ate* postero-latcral limb; in front of the pal- 
pebral lobe the chei'ks slope* abrii})t1y deiwn te> the frontal limb; 
paljiebral lobe*s a little hinc-er than one-third the leno’th of the head. 
There does neit appe*ar to be any detinite ocular ridoe. Tin* e*levated 
rim of the* palpebral lobe a])j)roaches cle>sely to the deirsal furrow, 
where it is iner<»*eel into the elownward slope of tin* fixed che*ek; 
freintal limb short and slic’htly convex. 

Surface aj)par(*ntly snmeith unde*r a stronc* lens. 

On the* anterior ])ortion e>f a cast of the c’labella the*re is indieateel 
a ven*v short fourth furrow e*lose* te> the* aiitero-lateral ancle; the same 
spee*iiiu*n also shows what is the frontal limb in otln*i* he*ads divide*d 
into a short frontal limb and a narre)^v. slic-hlly upturneel rim. The* 
larc'ost he*ad in the e*ollection has a leno-th e>f IT mm. 

This spe*e‘ies eliti'ers fre)in the ty]>e of the c-e*nus /). n/vvvVv/.v Anc‘elin in 
the* cTeater convexity e>f the olabella, me)re ceinvex frontal limb, anel 
othe*i- mine)!' de*tails of the cdabella and rixe'd chee'ks; from />. J/nv it 
ditl'ers in the c'ivate*r e*xpansion e>f the clabella in freint, and from //. 
der<\‘to in the conlic-ui*atie)n of tin* frontal limb. 

Vitrmdi (on (oul locnhfjf, ^Middle* C^imbrian. Xe*ar the base of the* 
Chang llsia feirmation in a gray limestone*, whii'h (*ai'ries gre*at num- 
bers of A(/))o«ttn< chuunslx Dames. Three mile*s southwest of Y"en 
C'hnangand 3 miles west of Kao C hia Pu, llsin Tai. Shangtung, China. 

CV)l]e*cted by Eliot Hlaedvwelder, of the Carnegie lnstitutie)n ed‘ 
Washington Expedition to Cdiina. 

DOLICHOMETOPUS DERCETO, new species. 

This species is known only by the central portions of the he'ad, 
exclusive of the free cheeks. Glabella moderately convex and 
expanding slightly in width from the base to the rounded front; the 
surface is marked by two pairs of rather sti'ong, short furrows ojipo- 
site the palpeliral lobe; occipital ring strong and rathei- dee]>; occipi- 
tal ring narrow at the sides, rising and widening to form the base 
for a small, sharp, occipital s])ine; dorsal furrow strong on the sid(*s 
of the glabella. 

Fixed cheeks narrow, convex; palpebral lobe narrow, elongate, 
almost touching the dorsal furrow in front; postero lateral limb of 



pu(x^i:i:i>ixas of the nation al museum. 



VOL. XXIX. 



U() 

i)U‘dium iiuirkcd l)V a >stro!i^’ furrow parallel to tlie posterior 

mai’gin; frontal liiiih narrow, sli^’htl>" eoneave, and almost eoneealed 
by the ovei hanoiuo-, almost tumid frontal portion of the ^dabella. 

Surface smooth under a strono- lens, ddie lar^-est of the three' heads 
repi’esentini*’ this species has a length of 7 mm. e'xelusive of tlu' 
occipital spine. 

Fonnafiox (W<I locnViiy . — Middle Cam))i’ian. Lower portion of 
Chang Ilsia formation in a drab-eolored limestone, intercalated in 
green nodular shah'. At Yen Chuang and A miles south. Ilsin Tai, 
Shangtnng, China. 

Collected l)v Kliot Black welder, of the Carnegie Institution of 
Washington Plxpedition to China. 

DOLICHOMETOPUS DIRGE, new species. 

Oidy the central portions of the head of this spi'cies are known. 
It ditfers from I), in tin' lu'arly parallel sides of the glabella, the 
absence of glabellar furrows, and very shoi’t, almost Hat frontnl limb, 
d'he occipital lobe is nearly one-half the length of the head. 

Surface under strong magnitier smooth. The t}"pe sjH'eimen of the 
head has a length of 11 mm. 

Vonmd'ion and locality, — Middle Cambrian. Near the upper por- 
tion of the Chang llsia formation. Two miles east of Chang Ilsia, 
Shangtung, China. 

Collected by Eliot Blackwelder, of the Cai’negie Institution of 
Washington Expedition to China. 

Genus ILG^NURUS Hall. 

ILLi^:NURUS CANENS, new species. 

Head, exclusive of the free cheeks, siib-rhomboidal in outline, mod- 
erately * convex. (Tlabella sub-<iuadrate, moderately convex, length 
and width the same, without i)erc('ptible occipital or dorsal furrows; 
palpebral lobes small, with their anterior end opposite the center of 
the glabella; frontal margin broadly rounded; postero-lati'j’al limbs 
short and subtriangular in outline; the facial suture, cutting the frontal 
rim on a line with the base of the palpebral lobe, passes directly to the 
anterior mai’gin of the j)alpebral lobe; it encircles the latter, and then, 
curving gentl}^ outwaid, passes in an almost direct line to the posterior 
lateral margin of the ]mstero-lateral limb. 

Surface minutely i)unctate under a strong lens. 

The pygidia associated with the head parts ai’c rounded, subtriangular 
in outline, and about two-thirds as long as the width at the anterior 
margin, rather convex, and marked on the interior of tin' cast by a 
faintly detined, rather narrow axis, and very slight traces of ten or 
more transverse furrows on the axis, that are more faintly indicated 
for a short distance on the pleural lobes. 
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The hirii’i'st head in the eolle<‘tion has a [(‘ng’tli of 14 mm., with the 
same widtli at tla^ j)alpehral 1o1h‘s; a pvii'idium N mm. in leno-th has 
a width of 20 mni. 

This specdes appcnirs to be most nearly i’elat(‘d to ! Ihhnuru.'< 4 unk- 
whieli oeeiirs at tlie bas(‘ of the Ordovi(*ian in tin' Eureka 
district of Nevada. l)iit it diti’ers in the smaller paltK‘l)i*al lobes, which 
an' situated farther back on the head: and it dillers from /. rr/v .9 in 
its proportionately loiio’ei* head. 

This species is (juite wid(dy distributed in the rpi)ei‘ ( ambrian lijue- 
stone. ill association with tin' foHowino* t i'ilobit<‘s: n:i*^Nuru.'< 

J/r^occJ>/ufhfs ssf/s\ I *(UJod H( lua . l\ Ct fo, 

Fonnatioi) and hnuil dij. - V \)\)0v Cam))riau, low('r portion of the 
Chao ]\li Tien formation. At Chao Mi Tien: T.e inih's east of Chao 
]\li Tien: at Pagoda Hill, 1 mih‘ ^vest southw <'st of 4'ai An Fu: and 
two-thirds of a mile W(‘st of Tai An Fu, Shangtuug-, C'hina. 

C^ollected by Eliot l>lackw(‘lder, of the Canu'gie Institution of 
Washington Expedition to C4una. 

ILL7ENURUS CERES, new species. 

Head, exclusive of th<‘ fiH'e cheeks, rounded sulajiiadrate, moder- 
ately convex: the post(U*ior mai’gin of the head curves slightly u])ward 
opposite tlie glabella, where there is a slight thickening which gives 
the appearance of a narrow occipital ring: the front margin of the 
h(‘ad is broadly curved. (UalMdla verv faintly outlined on the interior 
of the cast: as thus shown it has a width at the bns(‘ of 0 mm. and at 
the front of 4. .5 mm. on a Inaul 11 mm. in length; its soiiK'wliat rounded 
front is about 1 mm. from the frontal rim of the hi'ad: no traces of 
glaliellar furrows have Im'imi obs('rved, and in only one spi'cimen can 
th(‘ v(‘rv faint dorsal furrow that outliiu's the glabcdla be s(‘eii. 

hdxc'd cheeks of the same speciim'n 4 inm. in width at the pal])ebral 
lobes, from which th(‘v ext(md with almost uniform width to the front, 
and broaden slightly backward before merging into the short, trian- 
gular postero-lateral limlis: palpeliral lobes small and situated back of 
a line passing through the ti'ansverse center of the bead. 

The associated pygidium in the same fragment of rock is rounded 
subtriangular in outline, moderately convex, and without any indica- 
tion of an axis exct'pt a very narrow, slightly marked iiKHlian ridge 01 ^ 
the ca>t of the interior: a s^a'ciinen 11 mm. in length has a width 
of mm. at the front margin: a very slight (‘h'vation of the front 
margin near the center indicates that the axial lobe of this specimen 
had a width of about d mm. 

Surface minutely but not closely punctate under a sti'ong lens. 

Mon. IJ. 8. (tool. Survey, VIII, 18S4, p. 97, j>l. xii, ftgs. 4 an<l 4c. 
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'riiis sju'cios (litlei's from /. <'am its hy the width of the lu'tid 

at the ])al|)(d)i’al lohe> and less eonvexity; the associated pyo'idium is 
less eoiiV(‘X, moi*e siibtriaii^’nlar in outliin', and without the indication 
of a (‘cntral axis. 

The associated species on tln^ sanu' Inind speciiiKm are Pff/rasj>is ci fo 
and AnouiorarrUn curnu\ 

Fonnution and locaVdy . — Upper Uain))rian, lower po]‘tion of Chao 
i\Ii Tien forinatiom in ^’ray, crystallin(\ fossiliferous iiniestone; Chao 
Mi Tien, Shangtung, China. 

Colh'cted hy Eliot Blackwekh‘i% of the Carne^'ie Institution of 
Washino’ton Expedition to China. 

ILLi^NURUS DICTYS, new species. 

Head, exclusive of the free che('ks, roiuKhal, siiUpiadrate, o’cntly 
convex; the posterioi’ margin of the hetid curves slightly upwai’d 
opposite th(‘ central portion, wIkuv there is a slight elevation which 
gives the appeai^anee of a narrow occipital ring: the front margin of 
the head is l)roadly rounded, with a very broad obtuse angle at the 
center; the cast of the interior of the cnist shows a very faint, low. 
longitudinal median ridge. The glabella is not delined from the fixed 
cheeks. The palpebral lobes are small and situated nearly opposite 
the center of the head; postero-lateral limbs small and short. 

Surface smooth under a strong lens. 

The associated pygidium is transvei’se, rounded, su))triangular; 
front broadly rounded; sides gently rounded, forming a rounded 
obtuse angle at the posterior mai’gin; the cast of the interior of the 
crust shows a narrow, slightly delined axis, with eight or more very 
biint transverse furrows and rings. The })leui‘al lobes are g'ently 
convex and without any trace of furi'ows. 

A head 0 mm. in length has an equal width at the palpebral lobes. 
A specimen of tin* associated pygidium 7 min. in length has a width 
of S mm. at tlu‘ front margin. 

This species differs from I Him ants ceres in the obtusely pointed 
front margin of the head and its less conv(‘xity. From Iflcenams 
cancihs it differs in the direction of the facial sutures from the front 
mai’gin back to the palpeliral lobes; the sutures of Ill^naras dictys 
extend slightly outward from the base of the jialpebral lobe to the 
mai’gin, while those of I Uienarus canen,s extend directly forward, 
making the central portion of the head narrower at the front margin. 

Fornatthni and locality . — Upper Cambrian. Central })ortion of 
Chao Ali Tien formation. Pagoda hill, i mile west and southwest of 
Tai An Fu, Shangtung, China. 

Collected liy Eliot Blackwelder, of the Ctirnegie Institution of 
Washington Expedition to China. 



NO. 1415. 



rAMBllIAX FAVXAS OF ( lIIXA~]VAL('OTF 



Uv) 



OSTRACODA. 

Genus BRADORIA Matthew. 

BRADORIA BERGERONI, new species. 

(reiH'nil outline liroadly seiiiiidlipticaL llino'c line straioht. nearly 
as wide as tlie breadth of the \ alve; anterior eardinal angh‘ about so ; 
])osterior (‘ardinal ano‘le slightly obtus(‘: the anterior niai’min is very 
.slio-htly curved from the ano’le to where it meru'es into the broadly 
rounded front; ])osterior maroin somewhat broadly rounded fi*om the 
angle to the front. Surface convex, the greatest convexity being back 
of the transverse center between tln^ ocular tuliercle and the postei’ior 
fourth of tlie valve. From this (derated portion tin* surface slopes 
rapidly and somewhat alirujitly to the hinge line and more gently to 
the lower margin. From the anterior cardinal angle a very short, 
narrow iddge extends to a >mall, circular, slightly (derated tubende 
which is situated about an (Mpial distance from the hinge line and the 
anterior maigin. The anterior, posterior, and lowei’ margins hav(' 
a narrow, rounded rim that is slightly tlattened on tin' inner side. 

Surface mai'ked by shallow scattered punetie and very tine ininctie, 
as seen under a strong lens. 

AVidth of valve l.S mm.: length 1 mm; depth about o.r> mm. 

This species is distinguished from />. sfcmjh' by its gr(niter width 
and the form of the ocular tubercle. 

Formation and local ity , — ^fiddle Cambrian; com})act, l)luish-gi’ay, 
thin-bedded limestones; from shingle on gravel bar in the Lan H(), 1 
mile south of Ch("^n Ping Ilsien, southeastern Shensi, China. 

Collecded by Bailey A\ illis and Eliot Black welder, of the Carnegie 
Institution of ^^blshington Expedition to China. 

BRADORIA ENYO, new species. 

General outline irregularly oval. Hinge line about four-tifths the 
width of the valve. Anteidor cardinal angle nearly a right anghg 
posterior cardinal angle slightly obtuse; the anterior margin extends 
from the angle almost directly downward to where it cui*ves and 
merges into the broadly I’ounded lower margin; posterior margin 
Aany slightly rounded from the angle downward to where it cur\ es 
and merges into the lower margin. Surface moderately and uniformh^ 
convex, the highest portion being neai* the center: a very short, nai*- 
row, low, and somewhat obscure ridge extends obli(|uely inward from 
the anterior cardinal angle to a small, slightly elevated ocular tuber- 
cle: a slight furrow appears to extend from the tubercle oblkpiely to 
a point about midway of the hinge line; a little posterior to this and 
near the hinge line thei-e appeal's to be a minute low tubercle. 

The surface appears to be minutely punctate under a strong lens. 
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Width of valve 1 mm.: length 0.75 mm.; d(‘pth al)Oiit 0.25 mm. 

This sp(‘i‘ies is distino'ui.shed from /j. Hteropa by tlie ditt'erenee in the 
form of the anterior eardinal aii.i»h‘ and the position of the ocular 
tu)ierci(‘. Tlie latt(‘r is in about tlie same position as the tubende on 
/>. hiiujirouK but B. her(fero)u is (juite ditlerent in its outline and 
convexity. 

FunmftJon ((hd J(Kyditif . — ^Middle C5im])i'ian: compact, bluish-gray. 
thin-bcdd(Hl limestone; from shingde on gi'avel bar in the Lan Ho. 1 
mile south of Chen Ping Hsien. soutlnaistern Shensi, China. 

Collected by Bailey Willis and Eliot Blackwelder, of the Cai‘negie 
Institution of Washington Ex])editiun to China. 

BRADORIA ERIS, new species. 

General outline obliquely semicircular. Ilinga*. line straight: ante- 
rior cardinal angle al)out 70 ; posterior cardinal angle slightly obtuse; 
anterior margin nearly straight to where it merges into the rounded 
lowin' margin; postm’ior margin gently rounded from the angle down 
to where it merges into the lower margin. Surface moderately con- 
vex. with the highest point at the tubercle a little in front of the cen- 
ter: a very narrow rim extends from tlie postiu'ior cardinal angle 
around to the antm'ior side, when‘ it l)i'oadens out and continues to 
th(^ anterior cardinal angle; a slight narrow ridge extends obliquely 
inwcii’d a short distanci* from the anterior cardinal angle to a furrow 
that extends from the hinge line at right angh\s a short distance; the 
ridge and furrow outline a small lol)e: fi'om the innei* angle formed 
bv the furrow and ridgi^ described a very narrow ridge extends down- 
ward subpai'alhd to the antm’ior margin to tin' base of a strong, 
elevated tulHU'cle or s})ine that is situated on the anterior third a little 
in advance of the ti'ansverse center of the valve. 

Under a sti'ong lens the surfaci* a])pc'ai*s to be slightly roughened 
by shallow piincta'. 

Width. 2 mm.; hmgth. 1.5 mm.; d(q)th. about 0.5 mm. 

This species ditl'ei's from Brndnr'ui sfrrojh in the outline of its valve 
and the prestmce of an eh'vated tubercle near the eentcu'. 

Format f 0)1 atal ^liddle Cambrian; compact, bluish -gray. 

thin-bed(h'd limestone; from shingle on gravel bar in the Lan Ho, 1 
mil(‘ soutli of Chen Ping Hsien, southeast(M*n Shensi, China. 

Colhaded by Bailey Willis and Eliot Blackwelder, of the Carnegie 
Institution of Washington Expedition to China. 

BRADORIA FRAGILIS, new species. 

Hing(‘ line neai'ly straight, about one-fifth shorter than the width of 
the valve. Post(U'ior cardinal angle obtuse, with the marginal curve 
long and passing into the i)road curve of the lower end of the valve; 
antiU'ioi' cardinal angle about 75-, with the anterior margin nearly 



I 



NO. 1415 . CAMBRIAX FA (WAR OF CHIXA—WA L( OTT. 101 

.straight to where it merges into the Inroad curve of the lower part of 
the valve. 

Surface of the valve wrinkled to such an extent that it looks like 
wrinkled parchment. What may he an ocular tuherch‘ occurs a short 
distance from the hinge and anterior margin. Suidace minutely 
punctate under a strong lens. 

^^ddth, mm.; length, 2 mm.; depth uidviiown, as the tlexible 

test has been compressed. 

This species ditfers fi'om is Matthew in having a straight 

hinge line; in this respect it resembles some forms of Lepei*ditia. 
Foi‘ the pi'esent it is referred to Braditrhi on account of its close 
nvsemblance to Bnuloriif stf rojh\ 

and load'd ij . — The specimens were collected fi’om a 
fragment of compact, bluish-gray, thin-bedded liim^stone. containing 
fragments of a trilobite that suggests Dortjja/ifa On this account the 
horizon is referred to the Middle Cambrian. 

Collected from shingle on a gravel bar in the Lan llo, 1 mile south 
of Chen Ping Hsien, soiith(‘astern Shensi. China. 

Collected by Bailey Willis and Eliot Blackwelder. of the C'arnegie 
Institution of Washington Expedition to China. 

BRADORIA STEROPE, new species. 

Outline of shell oblicpieh^ semicircular. lling(‘ line straight, nearly 
as long as the width of the valve. Anterioi” cardinal angle about so ; 
anterioi- curve obsohde^; fjom the anterior cardinal angle the margin 
slo])es downward and slightly inward, cui’ving gently into the broadly 
rounded lower margin; posterior cai*dinal angle slightly ol)tuse; pos- 
terior margin (*ui‘ves gently from th(‘ angle to the broad curve of the 
lower side of the v^dve, which gives a broadly rounded postei'ior end. 
The \ alve is rather strongly convex, rising to tin' greatest height near 
the center. The surface is marked by a vary narrow rim; fi'om the 
anterior cai’dimd angle a narrow ridge extends obli(pi(*ly inward al)out 
one-half the distance toward the center, and terminates in a slight 
tubercle; on the anterior side there ai*e thi*ee shallow depressions, as 
though the surface had been indented; on th(‘ posterior sidc‘ there is 
one larger depression directly back of the tubercle at the end of the 
ridge, and a slight depression in the angle formed by the (ocular ridge, 
the hinge line, and the i‘idg(‘ between the two di^pressions. 

Surface with minute scattered puncta\ as seen uiKler a strong lens. 

The valve has a width of mm.; length, o.N mm.; dej^th, about 

().;2r> mm. 

In outline this species I'esembles Brador'ia fraijdd; it ditiers in its 
stronger shell and distinctly marked I'idge and ocular tubercle. 

Trans. N. Y. Aca<l. Sci., XV, 1SU6, p. 198. 
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PIKKl'.EDlXi^S OF THE FATloXAL MESEEM. 

ForiH((fi(m (Util incdUfy . — Middle CJaiiihriim; eom])iLet, hhii.sh-grjiy. 
thin-l)(‘dd(‘d limestone: shingle on gnivel ))iir in the Laii Ho, I mile 
south of (dieii Ping llsien, soiitheasteni Shensi, China. 

Colleeted by Bailey Willis and Eliot Pda(‘k\velder, of the Carnegie 
Institution of Washington Expedition to China. 

BRADORIA WOODI, new species. 

Outline of shell obliquely semicircular. Hinge line straight, a 
little shorter than the greatest width of the shell. Anterior cardinal 
angle about To : posterior cardinal angle obtuse. Posterior margin 
has a gentle curvature from the angle, which gives it a ])roadly 
rounded outline down to where it merges into the broadly rounded 
lower side; anterior margin almost straight and then gently curving' 
into the lower margin. Surface rather convex, with the highest 
portion at the ridge around the central depression. The outer rim 
is very narrow and slightly rounded. From the anterior cardinal 
angle a narrow, sharp ridge extends obli<juely inward and forward to 
a little below the center and arches around a rather large, depressed 
central space, terminating a short di, stance before completing a circuit 
of the space; between the ridge described and the hinge line are two 
spaces outlined by the maiji ridge; of these the one nearest the ante- 
rior cardinal angle is somewliat de|)r(‘ssed and outlined by a shallow 
furrow extending at right angles to the hinge line from the ridge to 
the hinge line. At a point al)out two-thii'ds the distance of the length 
of the hinge liiu' a short and very slight ridge extends toward the hinge 
line from the main ridge; between this and the slight furrow there is 
a slightly convex area. Two minute tubercles occur on the long cen- 
tral ridge, one at the point where it l)egins the loop to inclose the 
depressed central space, and the otlnu' on the opposite side of the 
depre.ssed space. 

Surface minutely punctate under a strong lens. 

Entire width of valve 2 mm. ; length 1.25 mm. ; depth about 0.5 miii. 

This species is distinguished from Bradorln stero]>e by its wider 
valve and the presence of the centi’al iddge and depressed space. 

The specific name is given in recognition of the most excellent and 
thorough preparatory work that was done by Miss Elvira 5Vood in 
the preliminary study of the CTimbrian fossils from China and her 
work upon the Devonian crinoids. 

F<trnddion au(J JocaUfy. — 5Iiddle Cambrian; compact, l)luish-gray, 
thin-bedded limestone; from shingle on gravel l)ar in the Lan Ho, 1 
mile southeast of Chen Ping Hsien, southeastern Shensi, China. 

Collected by Bailey M'illis and Eliot Blackwelder, of the Carnegie 
Institution of AVashington Ex})edition to China. 
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